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G HIJ KLM NOPQ KHMRS NTUV WSXXY KZ OPQ KQ [S PWR IX KIHS P\]HM [WSMRZ OPQ N]\\HI\HS ]M KQY ^MR KV _KHS L]P` KLIaKĤ]PQ

` KS PaKNM _KPMV LM IZbccd [G OY ef eggg hi [j̀ KLIaKĤV LM IHV LMk elR K` KLIaKĤV LMm N\OH\INKN]HKM INMS _OX ]M KMR K

KLIPI_̂]PQM ILHK]M K]PQ HKM ]S PJ IY N elR KV LM nS aKN\HKZ KHKPLKM I]LMS aSMS KNMR ]M L]PY KNM ]HM KQ ]PQ LI_\X KM KQ

Ko\KQSMS IONX ^ eV LLIHQS PnX ^ [N\KLS ]X LIPNSQ KH]MS IPWSXXY KnS aKPM I\HIJ KLM NMR ]M \HI_IM K]PQ KPR ]PLKMR KIYJ KLMS aKN

IZMR KV LM [KN\KLS ]XX ^J IY LHK]MS IP [\HKNKHa]MS IP]PQ KLIPI_S LHKLIaKĤ [S P]PKo\KQSMS ION_]PPKH e

p K]Q aS NKQMR ]M N\KLS ]XM KH_N]PQ LIPQSMS IPN_]̂]\\X ^M I\HIJ KLM NZ OPQ KQY ^MR KV LM HKX ]MS PnM Iq

h` K\IHMS Pn [M H]LrS Pn]PQ NKnHKn]MS IPIZS PLOHHKQ LINM Ns

h` K\IHMS PnIPJ IY LHK]MS IP]PQ \HKNKHa]MS IPs
hG OYXS L]MS IPIZS PZ IH_]MS IPIPMR Kt PM KHPKM s

hV LLKNNM IHKLIHQ NY ^t PN\KLM IHNu KPKH]X ]PQMR Ku IaKHP_KPMV LLIOPM ]YSXSM ^UZZS LKs

hG HIRSYSMS IPIPONKIZZ OPQ NZ IHn]_YXS PnKNM ]YXS NR _KPM N []vO]HS O_N [wIIN [nIXZ LIOHNKNIHNWS __S Pn\IIX Ns

hx PNOHS PnMR ]MS HIP [NM KKX ]PQ _]POZ ]LM OHKQ nIIQ N]HK\HIQ OLKQS PMR Ky PSM KQzM ]M KNs

hx PNOHS PnW]nKH]M KN]HKLI_\]H]YX KM IMR INK\HKa]SXS PnIP\HIJ KLM NIZ ]NS _SX ]HLR ]H]LM KHs

hG HIM KLMS PnWRS NMX KYX IWKHN]PQ HKvOS HS Pn\HI_\M HKZ KHH]X IZ KaSQ KPLKIZ ]Z ]X NKLX ]S _M I]P]\\HI\HS ]M K

S PN\KLM IHnKPKH]X s]PQ
h{ KHMSZS L]MS IP]PQ̀ KnS NM H]MS IP e

lR KNKN\KLS ]XM KH_N]PQ LIPQSMS IPNWSXXY KY ]NKQ IP\HIaS NS IPNS PLX OQ KQS PlSMX KN|} ]PQ|}t IZMR KV LM e

lR KN\KLS ]XM KH_N]PQ LIPQSMS IPNL]PY KZ IOPQ ]MRMM \q~~ _]P]nK_KPM eKPKHn̂ enIa~ \IXS L̂ �nOSQ ]PLK~g��b eRM _ e

lR KUZZS LKIZ� ]P]nK_KPM ]PQp OQ nKMjU�pkR ]NS NNOKQt _\X K_KPMS Pnu OSQ ]PLKZ IHMR K` KLIaKĤV LM ez KK� h

cd hgc [t PSMS ]Xt _\X K_KPMS Pnu OSQ ]PLKZ IHMR KV _KHS L]P` KLIaKĤ]PQ̀ KS PaKNM _KPMV LM IZbccd ]PQ� hcd hgi [

y \Q ]M KQt _\X K_KPMS Pnu OSQ ]PLKZ IHMR KV _KHS L]P` KLIaKĤ]PQ̀ KS PaKNM _KPMV LM IZbccd eU�p WSXXY KS NNOS Pn

]QQSMS IP]X nOSQ ]PLKLIPLKHPS PnMR KV LMS PMR KPK]HZ OM OHK eV \\XS L]PM NNR IOXQ LIPNOXMMR K�Ux WKY NSM K [

WWW eKPKHn̂ enIa [MR KU�p WKY NSM KRMM \q~~ WWW eWRSM KR IONK enIa~ I_Y~ []PQMR K` KLIaKĤWKY NSM K [

WWW eHKLIaKĤ enIaHKnOX ]HX ^M Ir KK\]Y HK]NM IZ nOSQ ]PLK]PQS PZ IH_]MS IP]NSM KaIX aKN e

` KLS \S KPM NIZZ OPQS Pn]\\HI\HS ]M KQY ^MR KV LM NR ]XX LI_\X ŴSMR HKvOS HK_KPM NIZ ]\\XS L]YX KT KQ KH]X [zM ]M K []PQX IL]X

X ]WN [HKnOX ]MS IPN [�Ux \IXS L̂]PQ nOSQ ]PLK []PQS PNM HOLMS IPNS PMRS NTUV [OPX KNNHKXS KZR ]NY KKPnH]PM KQY ^�Ux e

` KLS \S KPM NNR ]XXZX IWQ IWPMR KHKvOS HK_KPM NIZ ]\\XS L]YX KT KQ KH]X [zM ]M K]PQX IL]XX ]WN [HKnOX ]MS IPN�Ux \IXS L̂]PQ

nOSQ ]PLK []PQS PNM HOLMS IPNS PMRS NTUVM INOY HKLS \S KPM N]M ]P̂MS KHM IMR KKoM KPM PKLKNN]ĤM IKPNOHKMR KHKLS \S KPMm N

LI_\XS ]PLKWSMRMR KHKvOS HK_KPM N e
p K]Q aS NKQMR ]M̀ KLIaKĤV LMZ OPQ NL]PY KONKQS PLIPJ OPLMS IPWSMR IMR KHZ OPQS Pn]NPKLKNN]ĤM ILI_\X KM K

\HIJ KLM N [Y OMM H]LrS Pn]PQ HK\IHMS Pn_ONMY KNK\]H]M KM I_KKMMR KHK\IHMS PnHKvOS HK_KPM NIZMR K` KLIaKĤV LM ]PQ

HKX ]M KQU�pu OSQ ]PLK eV \\XS L]PM NZ IH\HIJ KLM NZ OPQ KQY N̂IOHLKNIMR KHMR ]PMR K` KLIaKĤV LM NR IOXQ \X ]PM Ir KK\

NK\]H]M KHKLIHQ NZ IH` KLIaKĤV LMZ OPQ N]PQM IKPNOHKMR INKHKLIHQ NLI_\X ŴSMRMR KHKvOS HK_KPM NIZMR KV LM e

T OPQS Pn\HIaSQ KQMR HIOnRMR K` KLIaKĤV LMMR ]MS NNO\\X K_KPM ]XM I]PKoS NMS PnnH]PMS NIPK hMS _KZ OPQS Pn e

V \\XS L]PM NNR IOXQ HKvOS HKMR KS HZS HNMMS KHNOY ]W]HQ KKNM IIYM ]S P]�y�z PO_Y KHj IHO\Q ]M KMR KKoS NMS Pn�y�z

HKLIHQk ]PQ HKnS NM KHWSMRMR K{ KPM H]X{ IPM H]LM IH` KnS NM H]MS IPj{{̀k e
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� �6�;?5�0�� 58@7 <5 lR KIYJ KLMS aKIZMRS NT OPQS PnU \\IHM OPSM ^V PPIOPLK_KPMjTUVkS NM IZ ]LSXSM ]M KMR KQ KaKX I\_KPM IZ ]WKXX hM H]S PKQ [

RS nRX N̂rSXX KQ KX KLM HS L\IWKHNKLM IHWIHrZ IHLKWRS LRS NaSM ]XM IS _\X K_KPMS Pn]P]MS IP]X LX K]P hKPKHn̂N_]HM nHSQ e

� 98� �6;�:> lR KV _KHS L]P` KLIaKĤ]PQ̀ KS PaKNM _KPMV LM IZbccdjV̀̀VkS PLX OQ KNZ OPQS PnZ IHKX KLM HS LSM N̂KLM IH]LMS aSMS KN]PQ

S PSMS ]MS aKNMR ]M WSXX NS nPSZS L]PMX ]̂ZZ KLM OMSXSM ^S PaKNM _KPMS PMR KKX KLM HS L\IWKHNKLM IH [MR KHKY L̂IPM HSY OMS PnM IJ IY

LHK]MS IP [\HKNKHa]MS IP]PQ KLIPI_S LHKLIaKĤ elRS NS PLX OQ KNNO\\IHMZ IHS _\X K_KPM ]MS IPIZz _]HMu HSQ \HInH]_N

]OMR IHS wKQ OPQ KHlSMX K|ttt IZMR Kx PKHn̂t PQ K\KPQ KPLK]PQz KLOHSM ^V LM IZbcc� []NWKXX ]NHKnS IP]XM H]PN_S NNS IP

\X ]PPS Pn]PQ IMR KH]LMS aSMS KNM I_IQ KHPS wKMR KKX KLM HS LN̂NM K_ elR KNKKZZ IHM N]HKLHSMS L]XM I]LRS KaS PnMR KP]MS IP� N

]_YSMS IPNZ IHHKPKW]YX KKPKHn̂Q KaKX I\_KPM [KX KLM HS LaKRS LX K]Q I\MS IP []PQ KPKHn̂KZZS LS KPL̂S _\HIaK_KPM N e

p OSXQS Pn]PQ _]S PM ]S PS Pn]P]Q KvO]M K [r PIWX KQ nK]YX KWIHrZ IHLKM Ir KK\\]LKWSMRMRS NQ K_]PQ [KN\KLS ]XX n̂S aKP

KoS NMS PnNrSXX NNR IHM ]nKNS PMR K\IWKHNKLM IH [HKvOS HKN]PS PLHK]NKQ LI__SM _KPMM IM H]S PS Pn]PQ WIHrZ IHLK

Q KaKX I\_KPM e V LRS KaK_KPM IZ ]P]MS IP]X N_]HM nHSQ WSXX HKvOS HKKoM KPNS aKWIHrZ IHLKM H]S PS Pn efS PKWIHr KHN]PQM KLR PS LS ]PN [Z IH

Ko]_\X K [PKKQM IY KLI_KZ ]_SXS ]HWSMR�S PM KXXS nKPM� nHSQ N̂NM K_N [S PLX OQS Pn]Q a]PLKQ _K]NOHK_KPM ]PQ NKPNS Pn

M KLR PIX InS KN [LI__OPS L]MS IPN []PQ LIPM HIX N ez N̂M K_\X ]PPKHN [HKXS ]YSXSM L̂IIHQS P]M IHN []PQ LIPM HIX HII_I\KH]M IHN

_ONMX K]HPR IWM IONKHS LR KHS PZ IH_]MS IPNM HK]_NZ HI_QS nSM ]X PKM WIHr NMR HIOnR IOMMR KnHSQ eyMSXSM L̂IPM HIX N̂NM K_

]Q _S PS NM H]M IHN_ONM OPQ KHNM ]PQMR KX ]M KNM L̂Y KHNKLOHSM ^M KLR PS vOKN e

t P]QQSMS IP [MR Ky PSM KQzM ]M KN� L]\]YSXSM ^M I_]POZ ]LM OHKMR KKX KLM HS L]X KvOS \_KPM ]PQ PKWM KLR PIX In̂PKKQ KQM I

]LRS KaK]P]MS IP]X LX K]P hKPKHn̂N_]HM nHSQRS PnKNIPNOLLKNNZ OX KNM ]YXS NR _KPM IZ ]_]POZ ]LM OHS PnWIHrZ IHLKMR ]M L]P

NO\\IHMMR KLR ]PnS PnKX KLM HS LSM ^S PQ ONM Ĥ e� ]POZ ]LM OHS PnWIHr KHNPKKQM H]S PS PnS PPKW_]POZ ]LM OHS PnM KLR PS vOKN

]PQ \HILKNNKNHKvOS HKQZ IHY OSXQS PnN_]HM nHSQ LI_\IPKPM N ezM H]M KnS LS PaKNM _KPMS PM H]S PS Pn]PQ WIHrZ IHLK

Q KaKX I\_KPMZ IH\HIaSQ KHNIZ KvOS \_KPMZ IHKX KLM HS L\IWKHN̂NM K_NWSXXY OSXQ _]POZ ]LM OHS PnX K]Q KHNRS \]_SQ NM

S PM KHP]MS IP]X LI_\KMSMS IPY Ô\Q ]MS PnWIHrZ IHLKNrSXX N]PQZ INM KHS PnS PPIa]MS IPM I_]S PM ]S PMR Ky PSM KQzM ]M KN�X K]Q

S PM KLR PIX InS L]X ]Q a]PLK_KPM e
. ;�7 8* 659?;A, :@ 565?@ lRS NTUV LIaKHNM WIY HI]QM I\S LN el I\S LVS N� KaKX I\S Pn]PQx PR ]PLS Pn� IHrZ IHLKl H]S PS PnG HInH]_NZ IHMR K

xX KLM HS LG IWKHz KLM IH el I\S LpS Nz _]HMu HSQ� IHrZ IHLKl H]S PS Pn elRS NTUV NO\\IHM NMR KQ KaKX I\_KPM ]PQ

Q K\X Î_KPM IZl H]S PS PnG HInH]_j Nk []NWKXX ]NMR K]LM O]XM H]S PS PnIZ \KHNIPPKX e� IWKaKH [T KQ KH]XZ OPQ NNR ]XX�Ul

Y KONKQM INO\\IHM LIPNM HOLMS IPIZM H]S PS PnZ ]LSXSMS KNj K en eY OSXQS PnS PZ H]NM HOLM OHKk e

�Ux NKKr N]\\XS L]MS IPNMR ]M WSXX NO\\IHM ]PQ nHK]MX K̂o\]PQJ IY LHK]MS IP]PQ L]HKKH]Q a]PLK_KPM I\\IHM OPSMS KN

WSMRS PMR KOMSXSM ^S PQ ONM Ĥ]PQMR KKX KLM HS L\IWKHN̂NM K_KvOS \_KPM _]POZ ]LM OHS PnNKLM IH e� IY L]M KnIHS KNS PLX OQ K

M KLR PS LS ]PN]PQ NrSXX KQ WIHr KHN []NWKXX ]NOMSXSM K̂PKHn̂KZZS LS KPL̂\HInH]_NM ]ZZ [L̂Y KHNKLOHSM K̂o\KHM N [

M H]PN_S NNS IP\X ]PPKHN []PQ N̂NM K_I\KH]M IHN e
V \\XS L]MS IPNNR ]XX ]QQ HKNNR IWMR K̂\INSMS aKX ^S _\]LMQS N\X ]LKQ WIHr KHN [S PLHK]NK\KHL]\SM ]S PLI_K [Y OSXQ L]HKKH

X ]QQ KHN]PQM H]S PS PnI\\IHM OPSMS KN [Ko\]PQQ I_KNMS LNO\\X L̂R ]S PNZ IHN_]HM nHSQM KLR PIX InS KN]PQ NKHaS LKN []PQ~ IH

KPR ]PLKNONM ]S P]YX KKLIPI_S LnHIWMRS PLOHHKPMX K̂LIPI_S L]XX ^Q K\HKNNKQ HKnS IPN]PQ LI__OPSMS KN e

t PM KHKNM KQ \]HMS KN_]̂NOY _SM ]\\XS L]MS IPNZ IH_IHKMR ]PIPKM I\S L]HK] [Y OM ]P]\\XS L]PMQ IS PnNI_ONM NOY _SM ]

NK\]H]M K]\\XS L]MS IPZ IHK]LR ]W]HQY KS PnNIOnRM eV \\XS L]MS IPNWSXX IPX L̂I_\KM KWSMR IMR KHNS PMR Kl I\S LM IWRS LR

MR K̂]HKNOY _SMM KQ e . ;�7 8* �1 5<5� ;�7 :�9:>� :� 9:87 :�� ;6�A ;685. 697 :7 :�� 6;�694?A ;6@� 5�� 58@ 67 8� ;�56� 58@ ;6



»
t Pl I\S LV []\\XS L]MS IPN]HKNIOnRMMR ]MQ KaKX I\PKWM H]S PS PnNM H]M KnS KN]PQ \HInH]_NZ IHMR KKX KLM HS L\IWKHNKLM IH [

WSMRZ ILONIP]LRS KaS Pn]P]MS IP]X [LX K]P hKPKHn̂N_]HM nHSQ elRS NS PLX OQ KNMR KKPMS HKKX KLM HS LSM ^Q KXS aKĤN̂NM K_ [

Y IMRM H]PN_S NNS IP]PQQS NM HSY OMS IP []NWKXX ]NHKX ]M KQ KX KLM HS L]X KvOS \_KPM _]POZ ]LM OHS Pn e

V \\XS L]MS IPNNR ]XXSQ KPMSZ N̂\KLSZS LJ IY LX ]NNSZS L]MS IPj NkMR ]M WSXXY KM ]HnKM KQZ IHM H]S PS Pn []PQMR KNrSXX NQ KZS LS KPLS KN

MR ]M WSXXY K]QQ HKNNKQMR HIOnRMR KWIHrZ IHLKS _\HIaK_KPM KZZ IHM N elRS N_]̂HKZX KLM PKKQ NSQ KPMSZS KQZ HI_ [Y OM PIM

XS _SM KQM I [IHn]PS w]MS IP]X ]NNKNN_KPM N [ZS KXQ NOHaK̂N]PQ WIHrZ IHLKM H]S PS PnKa]X O]MS IPN ef IPn hM KH_WIHrZ IHLK

LR ]XX KPnKN_]̂Y KRS nRXS nRM KQ [Y OMMR KK_\R ]NS NNR IOXQY KIPMR KPKoMZS aK̂K]HN e�S NLONNS IPNR ]XXS PLX OQ K]P

]NNKNN_KPM IZMR KK_\X Î_KPMQ K_]PQZ IHMR ]MJ IYj ]PQ~ IHS _\HIaKQ NrSXX NkS PMR KKX KLM HS L\IWKHNKLM IH]PQ~ IHMR K

NO\\IHMS Pn_]POZ ]LM OHS PnY ]NK e
� KWM H]S PS Pn\HInH]_N_ONM ]QQ HKNNSQ KPMSZS KQ n]\NS PM H]S PS PnPKKQ N [WSMR HKN\KLMM I]P̂LI_YS P]MS IPIZ

LOHHS LOX O_ [L]\]LSM ]̂PQ ]LLKNNSYSXSM ÎZ LOHHKPMM H]S PS PnI\\IHM OPSMS KN eV \\XS L]MS IPNNR ]XXS PLX OQ K]LI_\HKR KPNS aK

IaKHaS KWIZM H]S PS Pn\H]LMS LKNS PONKM IQ ]̂Z IHMR KN\KLSZS KQJ IY LX ]NNSZS L]MS IPj Nk []PQ ]QQ HKNNR IWMR KPKWM H]S PS Pn

NM H]M Kn̂WIOXQ KPR ]PLKMR KM H]S PS PnKo\KHS KPLK ef ]Lr IZ ]LLKNNM IKoS NMS PnM H]S PS Pn]LMS aSMS KNj K en enKInH]\RS L

LIPNM H]S PMk _]̂]X NIY KLIPNSQ KHKQ ]M H]S PS Pnn]\sS PMRS NL]NK [SMS NS PLO_Y KPM O\IPMR K]\\XS L]PMM INR IWWR ^MR K

LIPNM H]S PM L]PPIMY KIaKHLI_KWSMR IOMS PM KHaKPMS IPMR HIOnRMR K\HI\INKQ \HIJ KLM e

lR K]\\XS L]PM NR ]XXQS NLONNMR KLIPNSQ KH]MS IPNMR ]M WKHK_]Q KS PQ KM KH_S PS PnMR KnKInH]\RS LX IL]MS IPZ IHMR KM H]S PS Pn

\HInH]_ elRS NNR IOXQZ ILONIPLIPLKHPNQ KK_KQS _\IHM ]PMM IMR KM H]S PS Pn\HInH]_� NNOLLKNN [IHLIPNSQ KHKQ

Y KPKZS LS ]XM IMR KHKnS IP eT IHKo]_\X K []M H]S PS Pn\HInH]__]̂NKX KLM ]\]HMS LOX ]HX IL]MS IPY ]NKQ IP\HIoS _SM ^M I]P

KoS NMS PnNrSXX KQ WIHrZ IHLKIHMR K_]M OHSM ÎZ N_]HM nHSQQ K\X Î_KPMS PMR ]M HKnS IP e

lR KV \\XS L]PM _ONM � K_IPNM H]M KZ ]_SXS ]HSM ŴSMRMR KKX KLM HS L\IWKHN̂NM K_]PQ PKKQ KQ WIHrZ IHLKNrSXX NKM N

x o\X ]S PWR N̂rSXX NQ KZS LS KPLS KNKoS NM ]PQ WR ^MR K̂]HKPIM LOHHKPMX ^Y KS Pn_KM

G INNKNNMR KPKLKNN]ĤKo\KHMS NK]PQ HKNIOHLKNM INO\\IHM N\KLS ]XS wKQM H]S PS PnS PN_]HM nHSQM KLR PIX InS KNjSZ

]\\XS L]YX Kk [IHLX K]HX ^Q K_IPNM H]M K]\X ]P]PQ ]YSXSM ^M IIYM ]S PMR KNKHKNIOHLKN

G HIaSQ KLX K]H\]MR W]̂NZ IHNrSXXQ KaKX I\_KPM ]PQ ]LRS KaS PnS PQ ONM Ĥ hHKLInPS wKQ LHKQ KPMS ]XS Pn [NOLR ]N

HKnS NM KHKQ ]\\HKPMS LKNRS \N [Q KnHKKN [IHLKHMSZS L]M KN
� K_IPNM H]M K]YSXSM ^M IIHQS NLONN]\\HI]LR~ \X ]PM IKPR ]PLKM H]PN\IHM ]YSXSM ÎZ LHKQ KPMS ]X NnKInH]\RS L]XX ^

]PQ WSMRS P]XX NKn_KPM NIZMR KS PQ ONM Ĥ
� K_IPNM H]M K]YSXSM ^M IIHQS NLONN]\\HI]LR~ \X ]PM IKo\]PQMR KM H]S PS PnL]\]LSM ^M IH]\SQX _̂KKMMR KQ K_]PQ

Z IHNrSXX KQ N_]HM nHSQ WIHr KHN
� K_IPNM H]M K]YSXSM ^M IIHQS NLONN]\\HI]LR~ \X ]PM IY OSXQ ]W]HKPKNN]Y IOMMR KM H]S PS Pn\HInH]_N]PQ N_]HM

nHSQ L]HKKHN � K_IPNM H]M K]YSXSM ^M IIHQS NLONN]\\HI]LR~ \X ]PM IKNM ]YXS NR ]PQ _]S PM ]S PNM HIPn\]HM PKHNRS \NWSMR KX KLM HS L

\IWKHLI_\]PS KN]PQ~ IHN_]HM nHSQM KLR PIX In̂_]POZ ]LM OHKHN]PQQ K_IPNM H]M KR IWMR KNK\]HM PKHNRS \NWSXX

KPR ]PLKP]MS IP]XM H]S PS PnKZZ IHM N
� K_IPNM H]M K]YSXSM ^M IIHQS NLONN]\\HI]LR~ \X ]PM I_]S PM ]S PKZZ KLMS aKHKX ]MS IPNRS \NWSMRzM ]M K]nKPLS KN [

X IL]X LI__OPSMS KN []PQ IMR KHNM ]r KR IXQ KHNM IR KX \NR ]\KZ OM OHKM H]S PS Pn\]HM PKHNRS \N]PQ I\\IHM OPSMS KN

� � ¡�¢£¤ ¥¦  ¡¤ §¤ §£¡§©̈̈ ª¥¡�¤ «§¤ §¬ «­¢ � ®̄�¢°̄±�¦©¬�²

³�Ulx qzlxGzS N]NOYM I\S LWSMRS Pl I\S LV [R IWKaKH []\\XS L]MS IPNM IzlxGz WSXXY KNK\]H]M KX K̂a]X O]M KQZ HI_MR K

IMR KH]\\XS L]MS IPNS Pl I\S LV eV \\XS L]PM NLR IINS PnM I]\\X ^M IMRS NZ ILONKQ NOYM I\S LNR ]XX ]QQ HKNNMR KSM K_NXS NM KQ

]Y IaK]PQMR KLHSM KHS ]S Pz KLMS IP} eV e´
p OSXQS Pn [I\KH]MS Pn []PQ _]S PM ]S PS Pn]_IQ KHPKX KLM HS LSM N̂̂NM K_M IS PM KnH]M KHKPKW]YX KKPKHn̂NIOHLKN]PQM I

]QQ HKNNL]HY IP]PQ KPaS HIP_KPM ]X LIPLKHPNWSXX HKvOS HKHKQ KZS PSMS IPIZMR Kr K̂KX K_KPM NIZ ]Z IOPQ ]MS IP]X KQ OL]MS IP

S PKX KLM HS L\IWKHN̂NM K_N eT IHKo]_\X K [_IHKr PIWX KQ nKIZ \IWKHKX KLM HIPS LN []PQS PZ IH_]MS IP]PQ

LI__OPS L]MS IPNM KLR PIX InS KNWSXXY KPKKQ KQ [S P]QQSMS IPM INOYJ KLM ]HK]NNOLR ]N\IXS L̂]PQ KLIPI_S LN elR K

IYJ KLMS aKIZzlxGzS NM INO\\IHM KQ OL]M IHN]M OPS aKHNSMS KN]PQ LIXX KnKNjS PLX OQS PnLI__OPSM L̂IXX KnKNkS P

Q KaKX I\S PnPKWLOHHS LOX ]]PQM H]S PS Pn]LMS aSMS KNS P]HK]N_INM HKX Ka]PMM IMR K]LRS KaK_KPM IZ ]PKoM hnKPKH]MS IP

¸
KX KLM HS L\IWKHWIHrZ IHLKWSMR NIXSQM KLR PS L]X OPQ KHNM ]PQS Pn]PQS PPIa]MS aKPKNNM I]QQ HKNNIOHKPKHn̂LR ]XX KPnKN

]PQM IKPNOHKy ez enX IY ]XX K]Q KHNRS \ eV \\XS L]MS IPN]HKNIOnRMMR ]MQ KaKX I\LHINN hQS NLS \XS P]ĤKX KLM HS L\IWKHN̂NM K_N

M H]S PS Pn\HInH]_N]MMR KOPS aKHNSM ]̂PQ LIXX KnK hX KaKX [MR ]MX K]QM IQ KnHKKNIHLKHMSZS L]M KNMR ]M N\]PMR KY HK]QMR IZ

NLS KPLK [KPnS PKKHS Pn [NILS ]X NLS KPLK [KLIPI_S LN []PQ IMR KHM I\S LNPKKQ KQY N̂LS KPMS NM N [KPnS PKKHN [S PPIa]M IHN [

KPM HK\HKPKOHN []PQS PQ ONM ĤX K]Q KHN]NMR KM H]QSMS IP]X \IWKHN̂NM K_M H]PNZ IH_NS PM I]P]MS IP]X [LX K]P hKPKHn̂N_]HM

nHSQ eV \\XS L]MS IPN_]̂]X NIS PLX OQ KQ KaKX I\_KPM IZ LKHMSZS L]M K\HInH]_NZ IHM H]S PS PnM KLR PS LS ]PN]PQM K]LR KHNS P

NLS KPLK [M KLR PIX In̂ [KPnS PKKHS Pn]PQ _]MRjzlx�k NOYJ KLM N [WSMR ]Z ILONIPKX KLM HS L\IWKHN̂NM K_N e

. ;�7 8� �� 496@� 67>� ;6�A ;685. 697 :7 :�
t Pl I\S Lp []\\XS L]MS IPN]HKNIOnRMMR ]M \HIaSQ KM H]S PS PnZ IHKX KLM HS L\IWKHNKLM IH\KHNIPPKX [PKLKNN]ĤZ IHNOLLKNNZ OX

]LRS KaK_KPM IZ ]P]MS IP]X [LX K]P hKPKHn̂N_]HM nHSQ elRS NS PLX OQ KNMR KKPMS HKKX KLM HS LSM ^Q KXS aKĤN̂NM K_ [Y IMR

M H]PN_S NNS IP]PQQS NM HSY OMS IP []NWKXX ]NHKX ]M KQ KX KLM HS L]X KvOS \_KPM _]POZ ]LM OHS Pn el H]S PS Pn]NNS NM ]PLKS N�Ul

XS _SM KQM IMR KM H]S PS Pn\HInH]_NSQ KPMSZS KQS Pl I\S LV sZ IHS PNM ]PLK [Z OPQS PnL]PNO\\IHM ]LMS aSMS KNWSMRS PKoS NMS Pn

M H]S PS Pn\HInH]_NIH]XM KHP]MS aK]\\HI]LR KN e
t PQS aSQ O]X NKXS nSYX KZ IHM H]S PS PnS PLX OQ KWIHr KHNMR ]M qgkS PLHK]NKMR KWIHrZ IHLKL]\]LSM ]̂PQ L]\]YSXSM ÎZ KX KLM HS L

\IWKHLI_\]PS KN]PQ N_]HM nHSQM KLR PIX In̂_]POZ ]LM OHKHNM IS _\X K_KPMV̀̀V KX KLM HS LSM ^ hHKX ]M KQ ]LMS aSMS KNsbk

]QQ HKNNNrSXX NNR IHM ]nKNS PMR K\IWKHNKLM IH [KN\KLS ]XX ^S PMR K]HK]IZM H]PN_S NNS IP\X ]PPKHN [N̂NM K_I\KH]M IHN [OMSXSM ^

KPKHn̂KZZS LS KPL̂NM ]ZZ [XS PKWIHr KHN [KX KLM HS LS ]PN [M KLR PS LS ]PN []PQ IMR KHNrSXX KQM H]Q KNs]PQ~ IHµk PKKQ O\Q ]M KQ

M H]S PS PnM INO\\IHM ]P]MS IP]X [LX K]P hKPKHn̂N_]HM nHSQ e
V \\XS L]MS IPN_ONMSQ KPMSZ ]̂PQ vO]PMSZ ^ [WR KHK]\\HI\HS ]M K [MR KWIHrZ IHLKLR ]XX KPnKN~ n]\NMR ]M PKKQM IY K]QQ HKNNKQ

S PM KH_NIZ ]LvOS HS Pn~RS HS Pn [HKM ]S PS Pn []PQM H]S PS Pn\KHNIPPKX eV \\XS L]MS IPNNR ]XX N\KLSZ ^J IY LX ]NNSZS L]MS IPj NkMR ]M

WSXXY KM ]HnKM KQZ IHM H]S PS Pn []PQMR KNrSXX NQ KZS LS KPLS KNMR ]M WSXXY K]QQ HKNNKQMR HIOnRMR KM H]S PS Pn elRS N_]̂HKZX KLM

PKKQ NSQ KPMSZS KQZ HI_ [Y OM PIMXS _SM KQM I [IHn]PS w]MS IP]X ]NNKNN_KPM N [ZS KXQ NOHaK̂N]PQ WIHrZ IHLKM H]S PS Pn

Ka]X O]MS IPN eV \\XS L]MS IPN_ONM IOMXS PK]M H]S PS Pn\X ]PM IY OSXQMR KPKKQ KQ L]\]LSM ]̂PQ~ IHL]\]YSXSM ]̂NZ OPQ KQY ^

MRS NTUV e t P]QQSMS IP []\\XS L]MS IPN_ONM ]NNKNNMR K\HIJ KLM� NKLIPI_S LS _\]LM IaKHMR KXSZ KIZMR K\HIJ KLM \KHS IQ []PQY KY ]NKQ

IPvO]PMSM ]MS aKQ ]M ]j K en eP]M OHK]PQM \̂KIZ \INSMS IPsQ OH]MS IPIZ K_\X Î_KPM sN]X ]Ĥk elRS NQS NLONNS IPS PLX OQ KNq]k

PO_Y KHIZM H]S PKQ \KHNIPPKXRS HKQY ^MR KKX KLM HS L\IWKHLI_\]PS KN]PQ~ IHN_]HM nHSQM KLR PIX In̂_]POZ ]LM OHKHN

]MM HSY OM ]YX KM IMR K\KHZ IH_]PLKIZMR K\HIJ KLM sYk PO_Y KHIZS PQS aSQ O]X NM H]S PKQS PN_]HM nHSQ hHKX ]M KQM I\S L]X ]HK]N [

HKNOXMS PnS PS PLHK]NKQ \KHL]\SM ]S PLI_K]PQ~ IHKPR ]PLKQ L]HKKHI\\IHM OPSMS KN]MM HSY OM ]YX KM IMR K\KHZ IH_]PLKIZMR K

\HIJ KLM s]PQ Lk ]P̂IMR KHQS HKLM KLIPI_S LHKLIaKĤS _\]LM N]MM HSY OM ]YX KM IMR K\KHZ IH_]PLKIZMR K\HIJ KLM e� OHS PnMR K

\KHS IQ IZ \KHZ IH_]PLKZ IHMR K\HIJ KLM [MR KG HIJ KLM� ]P]nK_KPMGX ]Pj NKKz KLMS IPt} e{ ebk ]PQ vO]HM KHX ^G HInHKNN

` K\IHM N_ONMM H]Lr ]PQ HK\IHM IP\HInHKNNM IW]HQ NMR K\KHZ IH_]PLKIYJ KLMS aKNj K en e\KHNIPPKXRS HKQ ]PQ~ IHM H]S PKQk

MR ]M WKHKSQ KPMSZS KQS PMR KKLIPI_S L]NNKNN_KPM e
�RSX K�Ux HKLInPS wKNMR ]M LKHM ]S PQ KM ]SX NIZMR K\HI\INKQ WIHrZ IHLKNM H]M Kn̂_]̂Y KLIH\IH]M KNKPNSMS aK [

]QQ HKNNS PnMR K_]J IHWIHrZ IHLKLR ]XX KPnKNZ ]LS PnMR KKX KLM HS LS PQ ONM ĤjS PLX OQS PnQ KaKX I\_KPM IZ P]MS IP]X N_]HM nHSQ

M H]S PS Pn\HInH]_Nk HKvOS HKNI\KPLI__OPS L]MS IP]PQ LII\KH]MS IPWSMR ]a]HS KM ÎZ NM ]r KR IXQ KHNj K en eIMR KHOMSXSMS KN

]PQ~ IH_]POZ ]LM OHKHNsM H]S PS PnS PNMSM OMS IPNsLI__OPSM L̂IXX KnKNszM ]M KNk elR KHKZ IHK []N\]HM IZMR K]\\XS L]MS IP [MR K

]\\XS L]PM NR ]XXQ KNLHSY KR IWSMS PM KPQ NM IQS NNK_S P]M KX KNNIPNX K]HPKQ e

V \\XS L]MS IPN_ONMS PLX OQ KLI__SM _KPMX KMM KHNj NKKz KLMS IPt} e{ ebkZ HI_KX KLM HS L\IWKHLI_\]PS KN [X ]Y IH

IHn]PS w]MS IPNj WSMR vO]XSZS KQ ]\\HKPMS LKNRS \\HInH]_Nk []PQ~ IHN_]HM nHSQM KLR PIX In̂_]POZ ]LM OHKHN elR KNKX KMM KHN

NR ]XXQS NLONNMR KHIX KIZMR KM K]__K_Y KHS P]LRS KaS PnMR K\KHZ IH_]PLKIYJ KLMS aKNj K en eQS HKLM \KHNIPPKXM H]S PKQ sPKW

K_\X ÎKKNRS HKQk e xX KLM HS L\IWKHLI_\]PS KNS PLX OQ K [Y OM ]HKPIMXS _SM KQM IqS PaKNM IH hIWPKQ OMSXSMS KNs_OPS LS \]X OMSXSMS KN]PQ \OYXS L

OMSXSM ^QS NM HS LM NsKX KLM HS LLII\KH]MS aKNsG IWKH� ]Hr KMS PnVQ _S PS NM H]MS IPNjG�V Nk ]PQl KPPKNNKK} ]XX K̂V OMR IHSM ŝ

M H]PN_S NNS IPIWPKHN]PQ I\KH]M IHNsHKnS IP]X IHn]PS w]MS IPNNOLR ]NS PQ K\KPQ KPM N̂NM K_I\KH]M IHN [M H]PN_S NNS IP

IHn]PS w]MS IPN []PQ KX KLM HS LSM L̂IIHQS P]MS PnLIOPLSX NsS PQ K\KPQ KPM \IWKH\HIQ OLKHNsP]MS IP]X hX KaKX OMSXSM ^

IHn]PS w]MS IPN []NNILS ]MS IPN]PQ nHIO\Ns]PQ IMR KHM \̂KNIZX I]Q hNKHaS PnKPMSMS KN e
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lR KT KQ KH]XZ OPQ NZ IHMRS N\HInH]_R ]aKY KKPQS aSQ KQS PM IM WIl I\S LNq
l I\S LV [� KaKX I\S Pn]PQx PR ]PLS Pn� IHrZ IHLKl H]S PS PnG HInH]_NZ IHMR KxX KLM HS LG IWKHz KLM IH [S PWRS LR

MR KT KQ KH]X NR ]HKS NO\M I¸ �ic [ccc \KH]W]HQ e
T KQ KH]X NR ]HKZ IHMR KNOY hM I\S LSQ KPMSZS KQS Pl I\S LV [» ¼½¾¼¿ÀÁ ÂÃ ½¾Á ÄÁ ÄÀ¾ÄÅÆÅ ÇÂ¾¼Á ÈÄÁ ÄÉ ÈÊ¿½» ËÌ¼¿ÍÌ

Î»ÃÆÉ»Ï [S NO\M I¸ b [icc [ccc \KH]W]HQ e
l I\S Lp [z _]HMu HSQ� IHrZ IHLKl H]S PS Pn [S PWRS LRMR KT KQ KH]X NR ]HKS NO\M I¸ i [ccc [ccc \KH]W]HQ e
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- �4� 56;A* �96> ? hy PQ KHMRS N]PPIOPLK_KPM [�Ux Ko\KLM NM I_]r KMR KZ IXX IWS PnPO_Y KHIZ ]W]HQ NZ IHK]LRl I\S Lq
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V� KaKX I\S Pn]PQx PR ]PLS Pn� IHrZ IHLKl H]S PS Pn
G HInH]_NZ IHMR KxX KLM HS LG IWKHz KLM IH

bi hµi jS PLX OQS PnÐ hgcS PzlxGzk

pz _]HMu HSQ� IHrZ IHLKl H]S PS Pn
gi hbc
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lR K]PMS LS \]M KQ ]W]HQ NS wKZ IH\HIJ KLM NOPQ KHK]LRl I\S LS PMRS N]PPIOPLK_KPMS Nq
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V� KaKX I\S Pn]PQx PR ]PLS Pn� IHrZ IHLKl H]S PS Pn
G HInH]_NZ IHMR KxX KLM HS LG IWKHz KLM IH

¸ µiM IÒc�M IM ]X Z IHbi hµi ]W]HQ N jS PLX OQS Pn¸ bc�Z IHzlxGzk

pz _]HMu HSQ� IHrZ IHLKl H]S PS Pn
¸ �cM I�i�M IM ]X Z IHgi hbc ]W]HQ N
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lR K\KHS IQ IZ \KHZ IH_]PLKZ IH\HIJ KLM NS PMRS N]PPIOPLK_KPMS NO\M IMR HKK̂K]HN Ó
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�Ux WSXX ]LLK\M IPX P̂KW]\\XS L]MS IPNOPQ KHMRS N]PPIOPLK_KPM e
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hVXXM \̂KNIZQ I_KNMS LKPMSMS KN]HKKXS nSYX KM I]\\X ^ [KoLK\M IMR KHT KQ KH]X ]nKPLS KN [T KQ KH]XX ^T OPQ KQ̀ KNK]HLR

]PQ� KaKX I\_KPM{ KPM KHjTT̀�{k{ IPM H]LM IHN []PQ PIP\HIZSM IHn]PS w]MS IPNQ KNLHSY KQS PNKLMS IPicgj LkjÒk IZ

MR Kt PM KHP]X̀ KaKPOK{ IQ KIZgdÐ�MR ]M KPn]nKQS PX IYY ^S Pn]LMS aSMS KN]ZM KH� KLK_Y KHµg [gddi e

G IWKH� ]Hr KMS PnVQ _S PS NM H]MS IPNjG�V Nk ]PQl KPPKNNKK} ]XX K̂V OMR IHSM ^jl}Vk _]̂]\\X ^Z IH]X K]Q IH

\HS _KHIX K eUMR KHT KQ KH]X ]nKPLS KN [�Ux� NP]MS IP]XX ]Y IH]M IHS KN []PQ ]XXT KQ KH]XX ^T OPQ KQ̀ KNK]HLR ]PQ

� KaKX I\_KPM{ KPM KHNjTT̀�{ Nk ]HKKXS nSYX KIPX ^Z IHNO\\IHMS PnHIX KN e

� +30�.�×*/,-�Ø ;6·*.3×,-�Ù
3 ;?@�� 965Ú T IHl I\S LV [MR KLINM NR ]HK_ONMY K]MX K]NMbcÛ IZMR KM IM ]X ]XX IW]YX KLINM NIZMR K\HIJ KLMjS eK e[MR KNO_IZMR K

HKLS \S KPM� N]XX IW]YX KLINM N]PQMR KT KQ KH]Xu IaKHP_KPM NR ]HKKvO]X NMR KM IM ]X ]XX IW]YX KLINM NIZMR K\HIJ KLM Nk

]PQ _ONM LI_KZ HI_PIP hT KQ KH]X NIOHLKNOPX KNNIMR KHWS NK]XX IWKQY ^X ]W e� IWKaKH [�Ux WSXX ]LLK\M LINM

NR ]HKIZ PIMX KNNMR ]PgcÛZ IH]L]Q K_S LS PNMSM OMS IPN e
T IHl I\S Lp [MR KLINM NR ]HK_ONMY K]MX K]NMicÛ []PQ _ONM LI_KZ HI_PIP hT KQ KH]X NIOHLKNOPX KNNIMR KHWS NK

]XX IWKQY ^X ]W e t P\HIJ KLM NMR ]MS PLX OQ KNO\\IHMZ HI_]�Ux P]MS IP]XX ]Y IH]M IĤIHIMR KHTT̀�{ [MR K]\\XS L]PM� NLINM NR ]HK

HKvOS HK_KPM WSXXY KY ]NKQ IPMR KM IM ]X LINM IZMR K\HIJ KLM [S PLX OQS PnMR KV \\XS L]PM� N]PQMR KTT̀�{ LIPM H]LM IH� N

\IHMS IPNIZMR KKZZ IHM e 3 +0.×�/�Ô,�,�,Ô,.�
/�Ü2,/�·�-.�

��/13 � 5> 569�� =� �:> 5>/ 5?5968� 9:>1 5<5� ;�45:@3 5:@ 56E��/13F3 ;:@ 698@ ;6? +TT̀�{ LIPM H]LM IHN_]̂Y K

\HI\INKQ ]N]M K]__K_Y KHIP]PIMR KHKPMSM ^m N]\\XS L]MS IPNOYJ KLMM IMR KZ IXX IWS PnnOSQ KXS PKNq

* �@� ;67 Ñ9@7 ;:A ;6:;: Õ10��--�*��/13 ? +lR KT KQ KH]X ]nKPL̂N\IPNIHS PnMR KTT̀�{ LIPM H]LM IH_ONM

]OMR IHS wKS PWHSMS PnMR KONKIZMR KTT̀�{ LIPM H]LM IHIPMR K\HI\INKQ \HIJ KLM ]PQMRS N]OMR IHS w]MS IP_ONMY K

NOY _SMM KQ WSMRMR K]\\XS L]MS IP elR KONKIZ ]TT̀�{ LIPM H]LM IH_ONMY KLIPNS NM KPM WSMRMR KLIPM H]LM IHm N]OMR IHSM ^

OPQ KHSM N]W]HQ ]PQ _ONM PIM \X ]LKMR KTT̀�{ LIPM H]LM IHS PQS HKLM LI_\KMSMS IPWSMRMR K\HS a]M KNKLM IH e

* �@� ;67 Ñ9@7 ;:A ;610��--�*��/13 ? +lR KLInPS w]PM LIPM H]LMS PnIZZS LKHZ IHMR KTT̀�{ _ONM ]OMR IHS wKS P

WHSMS PnMR KONKIZ ]�Ux~��zVTT̀�{ LIPM H]LM IHIPMR K\HI\INKQ \HIJ KLM ]PQMRS N]OMR IHS w]MS IP_ONMY K

NOY _SMM KQ WSMRMR K]\\XS L]MS IP elR KZ IXX IWS PnWIHQS PnS N]LLK\M ]YX KZ IHMRS N]OMR IHS w]MS IP e

ÝV OMR IHS w]MS IPS NnH]PM KQZ IHMR K³Þ ¾Í¿f́ ]Y IH]M IĤM I\]HMS LS \]M KS PMR K\HI\INKQ \HIJ KLM elR KWIHr \HI\INKQZ IH

MR KX ]Y IH]M IĤS NLIPNS NM KPM WSMR IHLI_\X K_KPM ]ĤM IMR K_S NNS IPNIZMR KX ]Y IH]M IĤ [WSXX PIM ]Q aKHNKX ^S _\]LM

KoKLOMS IPIZMR K�Ux~��zV ]NNS nPKQ \HInH]_N]MMR KX ]Y IH]M IĤ []PQ WSXX PIM \X ]LKMR KX ]Y IH]M IĤS PQS HKLM

LI_\KMSMS IPWSMRMR KQ I_KNMS L\HS a]M KNKLM IH eÝ
} ]X OK~T OPQS Pn elR Ka]X OKIZ []PQZ OPQS PnZ IH [MR KTT̀�{ LIPM H]LM IH\IHMS IPIZMR KWIHr WSXX PIM PIH_]XX ^Y K

�V
S PLX OQ KQS PMR K]W]HQM I]NOLLKNNZ OX ]\\XS L]PM ey NO]XX ^ [�Ux~��zV WSXXZ OPQ ]�Ux~��zVTT̀�{ LIPM H]LM IH

MR HIOnRMR K�UxZS KXQ WIHr \HI\IN]X N̂NM K_]PQ IMR KHTT̀�{ LIPM H]LM IHNMR HIOnR ]PS PM KH]nKPL̂]nHKK_KPM WSMR

MR KN\IPNIHS Pn]nKPL̂ e { INMzR ]HK elR K]\\XS L]PMm NLINM NR ]HKHKvOS HK_KPM WSXXY KY ]NKQ IPMR KM IM ]X LINM IZMR K\HIJ KLM [S PLX OQS PnMR K

]\\XS L]PMm N]PQMR KTT̀�{ LIPM H]LM IHm N\IHMS IPNIZMR KKZZ IHM e
TT̀�{{ IPM H]LM IHxZZ IHM q

hlR KNLI\KIZ WIHrM IY K\KHZ IH_KQY ^MR KTT̀�{ LIPM H]LM IH_]̂PIMY K_IHKNS nPSZS L]PMMR ]P

MR KNLI\KIZ WIHrM IY K\KHZ IH_KQY ^MR K]\\XS L]PM e
hlR KTT̀�{ LIPM H]LM IHKZZ IHM [S P]nnHKn]M K [NR ]XX PIM KoLKKQbiÛ IZMR KM IM ]X KNMS _]M KQ

LINM IZMR K\HIJ KLM [S PLX OQS PnMR K]\\XS L]PMm N]PQMR KTT̀�{ LIPM H]LM IHm N\IHMS IPNIZMR KKZZ IHM e

` KN\IPNSYSXSM ^ elR K]\\XS L]PMjlxV�fxV�k [SZ NOLLKNNZ OX [WSXXY KMR KHKN\IPNSYX K]OMR IHSM ĤKn]HQS PnMR K

NKMMX K_KPM ]PQ N]MS NZ ]LMS IPIZ ]XX LIPM H]LM O]X ]PQ ]Q _S PS NM H]MS aKS NNOKN [S PLX OQS PnY OM PIMXS _SM KQM I [QS N\OM KN]PQ

LX ]S _N]HS NS PnIOM IZ ]P̂]nHKK_KPMY KM WKKPMR K]\\XS L]PM ]PQMR KTT̀�{ LIPM H]LM IH e
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hV \\XS L]MS IPZ IH_N]PQS PNM HOLMS IPN]HK]a]SX ]YX K]Mu H]PM N enIa el I]LLKNNMR KNK_]M KHS ]X N [nIM I

RMM \q~~ WWW enH]PM N enIa [NKX KLMÝV \\X ^Z IHu H]PM N [Ý ]PQMR KPNKX KLMÝ� IWPX I]QV \\XS L]MS IPG ]Lr ]nK eÝx PM KH

MR K{T�V ]PQ~ IHMR KZ OPQS PnI\\IHM OPSM P̂O_Y KHX IL]M KQ IPMR KLIaKHIZMRS N]PPIOPLK_KPM ]PQMR KP

Z IXX IWMR K\HI_\M NM IN]aKMR K]\\XS L]MS IP\]Lr ]nK eU PLK̂IOR ]aKzV}x�MR K]\\XS L]MS IP\]Lr ]nK]PQ

LI_\X KM KQ ]XXMR KHKvOS HKQQ ILO_KPM ]MS IP [ÎOWSXX NOY _SM ÎOH]\\XS L]MS IPaS ]MR KT KQ LIPPKLM \IHM ]X e10
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3 +30-.�-.*-1�0/
·0�*��Ô,3*.,0-

ä IO_ONM LI_\X KM KMR K_]PQ ]M IĤZ IH_N]PQ ]P̂]\\XS L]YX KI\MS IP]XZ IH_Nj K en e[zT hfff h�S NLX INOHKIZf IYY ^S Pn

V LMS aSMS KNkS P]LLIHQ ]PLKWSMRMR KS PNM HOLMS IPNIPMR KZ IH_N]PQMR K]QQSMS IP]XS PNM HOLMS IPNY KX IW e�7� 5?@� 9@ 965
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3 ;4�� 5@ 5@�7 ?A ;64A7 6?@@ ;�;��� 9@ 5> 9@ 97 :;@� 56A ;64? +{ I_\X KM K]XX HKvOS HKQZS KXQ NS P]LLIHQ ]PLKWSMRMR K

\I\ hO\S PNM HOLMS IPNIPMR KZ IH_ el I]LMS a]M KMR KS PNM HOLMS IPN [M OHPIPMR K�� KX \� IQ K�jt LIPWSMRMR K\IS PM KH]PQ

vOKNMS IP_]Hr ]MMR KM I\IZMR KZ IH_k elR KXS NM IZ LKHMSZS L]MS IPN]PQ ]NNOH]PLKNHKZ KHKPLKQS PTS KXQbg L]PY KZ IOPQ IP

MR K�UxTS P]PLS ]XV NNS NM ]PLKT IH_NG ]nK]MRMM \q~~ _]P]nK_KPM eKPKHn̂ enIa~Y ONS PKNN �Q IK~Y ONS PKNN �Z IH_N eRM _

OPQ KH{ KHMSZS L]MS IPN]PQV NNOH]PLKN e
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t PQS L]M KMR K\HS _]ĤNSM KWR KHKMR KWIHr WSXXY K\KHZ IH_KQ etZ ]\IHMS IPIZMR K\HIJ KLM WSXXY K\KHZ IH_KQ ]M ]P̂IMR KH

NSM Kj Nk [SQ KPMSZ ^MR KNSM KX IL]MS IPj NkS PMR KYX ILr N\HIaSQ KQ e
� IM KMR ]MMR KG HIJ KLM~G KHZ IH_]PLKzSM K{ IPnHKNNS IP]X�S NM HS LMS NKPM KHKQS PMR KZ IH_]M IZMR KbQS nSM NM ]M KLIQ K

Z IXX IWKQY ]̂Q ]NR ]PQ ]µQS nSM{ IPnHKNNS IP]XQS NM HS LM LIQ K [Z IHKo]_\X K}V hccg e� IaKHIaKHMRS NZS KXQZ IH

]QQSMS IP]XS PNM HOLMS IPN e y NKMR K� KoMzSM KY OMM IPM IKo\]PQMR KZ IH_M I]QQ ]QQSMS IP]XG HIJ KLM~G KHZ IH_]PLKzSM Kf IL]MS IPN e
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z OY _SMMR KZ IXX IWS PnZSX KNWSMR ÎOH]\\XS L]MS IP]PQ ]MM ]LRMR K_M IMR KUMR KHVMM ]LR _KPM NT IH_ e{XS Lr IPÝVQQ

� ]PQ ]M IĤUMR KHVMM ]LR _KPMÝM I]MM ]LRMR KG HIJ KLM� ]HH]MS aK e{XS Lr IPÝVQQU \MS IP]XUMR KHVMM ]LR _KPM [ÝM I]MM ]LR

MR KIMR KHZSX KN e Õ� 6;� 58@- 9669@7 <5�7� 5 Õ· 9:> 9@ ;6=0@� 56*@@ 98� 45:@

.� 5�6;� 58@ :9669@7 <54�?@ :;@ 5Ö855>èé �9�5? �?7 :�� 5?�985> [S PLX OQS PnLIaKH\]nK [M ]YX KIZ LIPM KPM N [LR ]HM N [

nH]\R N [_]\N [\R IM InH]\R N []PQ IMR KH\S LM IHS ]X \HKNKPM ]MS IPN [WR KP\HS PM KQ ONS PnNM ]PQ ]HQÐ eiÝY ^ggÝ \]\KHWSMRg

S PLR _]HnS PNjM I\ [Y IMM I_ [X KZM []PQ HS nRMk WSMRZ IPM PIM N_]XX KHMR ]Pgg \IS PM ex}VfyVlÙz�tff̀
x}tx�

U�fäl�x�y�px̀U
TGVuxzzGx{tTtx�t
�l�xG̀x{x�t�uzx
�lx�{x e� IPIMS PLX OQ K]P̂t PM KHPKM

]QQ HKNNKNjỳf NkMR ]M \HIaSQ KS PZ IH_]MS IPPKLKNN]ĤM IHKaS KWMR K]\\XS L]MS IP [Y KL]ONKMR KS PZ IH_]MS IPLIPM ]S PKQS P

MR KNKNSM KNWSXX PIMY KHKaS KWKQ ez KKz KLMS IP}ttt e�Z IHS PNM HOLMS IPNIPR IWM I_]Hr \HI\HS KM ]Ĥ]\\XS L]MS IP

S PZ IH_]MS IP ez ]aKMR KS PZ IH_]MS IPS P]NS PnX KZSX K etZ ]\\X ^S PnM Il I\S LV [SQ KPMSZ ^MR KZSX KP]_K]N�G HIJ KLMV e\QZ sSZ

]\\X ^S PnM Il I\S Lp [SQ KPMSZ ^MR KZSX KP]_K]N�G HIJ KLMp e\QZ� e{XS Lr IPÝVQQ� ]PQ ]M IĤUMR KHVMM ]LR _KPMÝM I

]MM ]LR e lR K\HIJ KLM P]HH]MS aK_ONMS PLX OQ Kq . ;�7 8* 659ælR KV \\XS L]PM NR ]XXSQ KPMSZ ^MR KM I\S LM IWRS LRMR K̂]HK]\\X ^S Pn et P]QQSMS IP [SZ ]\\X ^S Pn

M Il I\S LV [MR KV \\XS L]PM _ONM LX K]HX N̂M ]M KWR KMR KHSMS NZ IHzlxGz e

� �4496=, :A ;649@7 ;:ælRS NNKLMS IP_ONMXS NMMR KZ IXX IWS PnSM K_NS PKSMR KH]M ]YX KIHY OXX KM KQZ IH_]M q

gkG HIJ KLM� ]_K~lSMX Ksbkf K]QU Hn]PS w]MS IP ê� ]_KIZ LI_\]P̂NOY _SMMS Pn\HI\IN]X sµkf K]Q

U Hn]PS w]MS IP{ ]M KnIĤj K en eOMSXSM ^ [OPS aKHNSM ^ [KM Lk sÒk{ IXX ]Y IH]MS PnU Hn]PS w]MS IPN]PQ ]NNILS ]M KQ

LIPM ]LM³T IHMR INKIHn]PS w]MS IPN\HIaSQS PnLINM NR ]HK [MR KLINM NR ]HK\KHLKPM ]nKNR IOXQY KN\KLSZS KQ etZ

]OPS aKHNSM ^S NS PaIX aKQ [XS NM ]XX \KI\X K]NNILS ]M KQ WSMRMR K\HIJ KLM e´ sikf K]Q \HIJ KLM _]P]nKH~ \HS PLS \]X

S PaKNMS n]M IHs�kV OMR IHS wKQ HK\HKNKPM ]MS aKjZ IHLIPM H]LM O]XS NNOKNk s�kG HIJ KLMQ OH]MS IPS P_IPMR NsÐk

G HIJ KLMZ OPQS Pn êY HIr KPQ IWPY ^T KQ KH]X~ ]\\XS L]PM~ LIXX ]Y IH]M IHNjSZ ]\\XS L]YX Kk

� 6;� 58@0�� 58@7 <5?ælRS NNKLMS IPNR IOXQ \HIaSQ K]LX K]H [LIPLS NKNM ]M K_KPM IZMR KN\KLSZS L

IYJ KLMS aKN~ ]S _NIZMR K\HI\INKQ \HIJ KLM e
· 567@/ 5<7 5�3 67@ 567 ;:17 ?8�??7 ;:ælR KNKLMS IPNR IOXQY KZ IH_]MM KQM I]QQ HKNNK]LR IZMR K_KHSM

HKaS KWLHSM KHS IP]PQ NOY hLHSM KHS IPXS NM KQS Pz KLMS IP} eV eG HIaSQ KNOZZS LS KPMS PZ IH_]MS IPNIMR ]M

HKaS KWKHNWSXXY K]YX KM IKa]X O]M KMR K]\\XS L]MS IPS P]LLIHQ ]PLKWSMRMR KNK_KHSM HKaS KWLHSM KHS ] e�Ux

�tffx}VfyVlxV��
{U�zt�x̀U�fäl�U
zxVGGft{VltU�zl�
VlV��̀xzz

zxGV̀VlxfäxV{�
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/ ;� 5?;A� 96@7 87 �9:@ ?æT IH_OXMS hIHn]PS w]MS IP]X IH_OXMS hS PaKNMS n]M IH\HIJ KLM N [Q KNLHSY KMR KHIX KN]PQ

MR KWIHrM IY K\KHZ IH_KQY K̂]LR \]HMS LS \]PM~S PaKNMS n]M IH [Y ONS PKNN]nHKK_KPM NY KM WKKPMR K]\\XS L]PM

]PQ \]HMS LS \]PM N []PQR IWMR Ka]HS IONKZZ IHM NWSXXY KS PM KnH]M KQ ]PQ _]P]nKQ e

� 987�7@7 5?9:>0@� 56/ 5?;�685?ætQ KPMSZ ^MR KZ ]LSXSMS KNj K en e[IZZS LK [X ]Y IH]M IĤ [LI_\OM KH [KM L ekM IY K

ONKQ ]M K]LR \KHZ IH_]PLKNSM KXS NM KQ ]PQ [SZ ]\\HI\HS ]M K [S PQS L]M KMR KS HL]\]LSMS KN [\KHMS PKPM L]\]YSXSMS KN [

HKX ]MS aK\HIoS _SM ^ []PQ KoM KPM IZ ]a]SX ]YSXSM ^M IMR K\HIJ KLM e� KNLHSY KIPX ^MR INKHKNIOHLKNMR ]M ]HK

QS HKLMX ]̂\\XS L]YX KM IMR K\HI\INKQ WIHr eG HIaSQ K]P̂S PZ IH_]MS IPQ KNLHSYS PnMR KIMR KHHKNIOHLKN

]a]SX ]YX KM IMR K\HIJ KLM e � ç�7 �45:@ æfS NMS _\IHM ]PMSM K_NIZ KvOS \_KPM ]X HK]Q ]̂a]SX ]YX KZ IHMRS N\HIJ KLM ]PQ [SZ ]\\HI\HS ]M K [

PIM KMR KX IL]MS IP]PQ \KHMS PKPM L]\]YSXSMS KNIZ K]LR etZ ÎO]HK\HI\INS PnM I]LvOS HKKvOS \_KPM [Q KNLHSY K

LI_\]H]YX KKvOS \_KPM [SZ ]P̂ []X HK]Q ]̂M ÎOHIHn]PS w]MS IP]PQ Ko\X ]S PWR ^SM L]PPIMY KONKQ e



�¹
�7��7 ;�69�� =â/ 5A 565:85?37@ 5>* ��5:>7 ÖæG HIaSQ K]YSYXS InH]\R ÎZ ]P̂HKZ KHKPLKNLSM KQS PMR K

G HIJ KLM� ]HH]MS aK ex ]LR HKZ KHKPLK_ONMS PLX OQ KMR KP]_KNIZ ]XX ]OMR IHNjS PMR KN]_KNKvOKPLKS P

WRS LRMR K̂]\\K]HS PMR K\OYXS L]MS IPk [MR K]HMS LX K]PQJ IOHP]XMSMX K [Y IIrMSMX K [aIX O_KPO_Y KH [\]nK

PO_Y KHN []PQ K̂]HIZ \OYXS L]MS IP et PLX OQ KIPX ^YSYXS InH]\RS LLSM ]MS IPN eV \\XS L]PM NNR IOXQY KKN\KLS ]XX ^

L]HKZ OXM IZ IXX IWNLR IX ]HX \̂H]LMS LKNS P\HIaSQS PnLSM ]MS IPNZ IHNIOHLK_]M KHS ]X NHKXS KQ O\IPWR KP

\HK\]HS Pn]P̂NKLMS IPIZMR K]\\XS L]MS IP et PIHQ KHM IHKQ OLKMR KPO_Y KHIZZSX KN]MM ]LR KQM ÎIOH

]\\XS L]MS IP [\X K]NK\HIaSQ KMR KpSYXS InH]\R ]̂PQ̀ KZ KHKPLKN{SM KQS PZ IH_]MS IP]N]P]\\KPQS oM ÎIOH

\HIJ KLM P]HH]MS aK e� IPIM ]MM ]LR ]ZSX K elRS N]\\KPQS o�,ÔÔ-0.302-. S PMR K\HIJ KLM P]HH]MS aK

\]nKXS _SM ]MS IP e
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lR K\HIJ KLM NO__]Ĥ~ ]Y NM H]LM _ONM LIPM ]S P]NO__]ĤIZMR K\HI\INKQ ]LMS aSM N̂OSM ]YX KZ IHQS NNK_S P]MS IPM IMR K

\OYXS L etM NR IOXQY K]NKXZ hLIPM ]S PKQQ ILO_KPMMR ]MSQ KPMSZS KNMR KP]_KIZMR K]\\XS L]PM [MR K\HIJ KLMQS HKLM IH~ \HS PLS \]X

S PaKNMS n]M IHj Nk [MR K\HIJ KLMMSMX K [MR KIYJ KLMS aKNIZMR K\HIJ KLM []Q KNLHS \MS IPIZMR K\HIJ KLM [S PLX OQS Pn_KMR IQ NM IY K

K_\X ÎKQ [MR K\IM KPMS ]XS _\]LM IZMR K\HIJ KLMjS eK e[Y KPKZSM N [IOM LI_KNk []PQ _]J IH\]HMS LS \]PM NjZ IHLIXX ]Y IH]MS aK

\HIJ KLM Nk elRS NQ ILO_KPM _ONM PIMS PLX OQ K]P̂\HI\HS KM ]ĤIHNKPNSMS aKY ONS PKNNS PZ IH_]MS IP]NMR K� K\]HM _KPM _]̂

_]r KSM ]a]SX ]YX KM IMR K\OYXS L elR K\HIJ KLM NO__]Ĥ_ONM PIM KoLKKQ IPKjgk \]nKWR KP\HS PM KQ ONS PnNM ]PQ ]HQ

Ð eiÝY ^ggÝ \]\KHWSMRgÝ _]HnS PNjM I\ [Y IMM I_ [X KZM ]PQ HS nRMk³ NKX KLM NS PnX KN\]LKQ́ WSMRZ IPM PIN_]XX KHMR ]Pgg

\IS PM ez ]aKMRS NS PZ IH_]MS IPS P]ZSX KP]_KQÝz O__]Ĥ e\QZ [Ý ]PQ LXS Lr IPÝVQQU \MS IP]XUMR KHVMM ]LR _KPMÝM I
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ä IO_ONM \HIaSQ K]NK\]H]M KY OQ nKMZ IHK]LR K̂]HIZ NO\\IHM HKvOKNM KQ ]PQ ]LO_OX ]MS aKY OQ nKMZ IHMR KM IM ]X \HIJ KLM

\KHS IQ ey NKMR KzTÒbÒVx oLKX [Ýp OQ nKMt PZ IH_]MS IP h� IP{ IPNM HOLMS IPG HInH]_NÝZ IH_IPMR K�UxTS P]PLS ]X

V NNS NM ]PLKT IH_NG ]nK]MRMM \q~~ _]P]nK_KPM eKPKHn̂ enIa~Y ONS PKNN �Q IK~Y ONS PKNN �Z IH_N eRM _ e

ä IO_]̂HKvOKNMZ OPQ NOPQ KH]P̂IZMR KUYJ KLM{X ]NN{ ]M KnIHS KN]NX IPn]NMR KSM K_]PQ ]_IOPM ]HKPKLKNN]ĤM I

\KHZ IH_MR K\HI\INKQ WIHr [_KKM ]XXMR KLHSM KHS ]Z IH]XX IW]YSXSM ÔPQ KHMR K]\\XS L]YX KT KQ KH]X LINM \HS PLS \X KN []PQ ]HK

PIM \HIRSYSM KQY ^MR KZ OPQS PnHKNM HS LMS IPNS PMRS N]PPIOPLK_KPMjz KKz KLMS IPt} [uk ez ]aKMR KS PZ IH_]MS IPS P]

NS PnX KZSX KP]_KQÝzTÒbÒV eoX N [Ý ]PQ LXS Lr IPÝVQQU \MS IP]XUMR KHVMM ]LR _KPMÝM I]MM ]LR e

� �> �5@ë �?@7A7 89@7 ;:�7� 5 ä IO_ONMJ ONMSZ ^MR KLINM N\HI\INKQS PK]LRUYJ KLM{X ]NN{ ]M KnIĤ~{ INM{X ]NNSZS L]MS IPL]M KnIĤj K en e[SQ KPMSZ ^r K̂

\KHNIPN]PQ \KHNIPPKX L]M KnIHS KN]PQMR KKNMS _]M KQ LINM NZ IHK]LR \KHNIPIHL]M KnIĤs\HIaSQ K]XS NM IZ KvOS \_KPM

]PQ LINM IZ K]LRSM K_sSQ KPMSZ \̂HI\INKQ NOY ]W]HQ~ LIPNOXM ]PM WIHr ]PQ LINM IZ K]LR NOY ]W]HQ~ LIPNOXM ]PM sQ KNLHSY K

\OH\INKIZ \HI\INKQM H]aKX [PO_Y KHIZM H]aKX KHN []PQ PO_Y KHIZM H]aKXQ ]̂NsXS NM nKPKH]X L]M KnIHS KNIZ NO\\XS KN]PQ

]_IOPMZ IHK]LR L]M KnIĤs]PQ \HIaSQ K]P̂IMR KHS PZ IH_]MS IP̂IOWS NRM INO\\IHM ÎOHY OQ nKMk eG HIaSQ KMR KP]_K

IZ ÎOHLInPS w]PM~ IaKHNS nRM ]nKPL̂ [SZ ÎOR ]aKIPK []PQMR KP]_K]PQ \R IPKPO_Y KHIZMR KS PQS aSQ O]X HKN\IPNSYX K

Z IHPKnIMS ]MS Pn̂IOHS PQS HKLM H]M KN etZ LINM NR ]HS PnS NHKvOS HKQ [ÎO_ONMR ]aK]X KMM KHZ HI_K]LRMRS HQ \]HM ^

LIPM HSY OMS PnLINM NR ]HS PnjS eK e[]\]HM ÎMR KHMR ]PMR KIHn]PS w]MS IPNOY _SMMS PnMR K]\\XS L]MS IPk NM ]MS PnMR ]MMR KMRS HQ

\]HM ^S NLI__SMM KQM I\HIaSQS Pn]N\KLSZS L_S PS _O_Q IXX ]H]_IOPM IZ LINM NR ]HS Pn et PMR KY OQ nKMJ ONMSZS L]MS IP [

SQ KPMSZ ^MR KZ IXX IWS PnS PZ IH_]MS IPZ IHK]LRMRS HQ \]HM L̂IPM HSY OMS PnLINM NR ]HS PnqjgkMR KP]_KIZMR KIHn]PS w]MS IPs

jbkMR K\HI\INKQQ IXX ]H]_IOPMM IY K\HIaSQ KQ sjµkMR K]_IOPM ]N]\KHLKPM ]nKIZMR KM IM ]X \HIJ KLM LINM s]PQjÒkMR K

\HI\INKQ LINM NR ]HS Pn hL]NR [NKHaS LKN [IH\HI\KHM ^ ep N̂OY _SMMS Pn̂IOH]\\XS L]MS IP [ÎO]HK\HIaSQS Pn]NNOH]PLKMR ]M

ÎOR ]aKNS nPKQX KMM KHNIZ LI__SM _KPM ez OLLKNNZ OX ]\\XS L]PM NWSXXY KHKvOS HKQM INOY _SMMR KNKNS nPKQX KMM KHNIZ

LI__SM _KPM N ez ]aKMR KY OQ nKMJ ONMSZS L]MS IPS PZ IH_]MS IPS P]NS PnX KZSX KP]_KQÝp OQ nKM e\QZ [Ý ]PQ LXS Lr IPÝVQQ

U \MS IP]XUMR KHVMM ]LR _KPMÝM I]MM ]LR e
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ä IO_ONM \HIaSQ K]NK\]H]M KY OQ nKMjS eK e[Y OQ nKMZ IHK]LRY OQ nKM K̂]H]PQ ]LO_OX ]MS aKY OQ nKMkZ IHK]LR NOY ]W]HQ KK

MR ]MS NKo\KLM KQM I\KHZ IH_WIHr KNMS _]M KQM IY K_IHKMR ]P¸ gcc [ccc IHic \KHLKPM IZMR KM IM ]X WIHr KZZ IHMj WRS LR

KaKHS NX KNNk ey NKMR KzTÒbÒVx oLKXZ IH� IP{ IPNM HOLMS IPG HInH]_N elR KNKZ IH_N]HKZ IOPQ IPMR K�UxTS P]PLS ]X

�¼
V NNS NM ]PLKT IH_NG ]nK]M RMM \q~~ _]P]nK_KPM eKPKHn̂ enIa~Y ONS PKNN �Q IK~Y ONS PKNN �Z IH_N eRM _ e

z ]aKK]LRz OY ]W]HQY OQ nKMS P]NK\]H]M KZSX K ey NKO\M IgcX KMM KHNIZMR KNOY ]W]HQ KKm NP]_Kj \X ON eoX Nk ]NMR KZSX K

P]_Kj K en e[OLX ] eoX NIHKPKHn̂HKN eoX Nk []PQ LXS Lr IPÝVQQU \MS IP]XUMR KHVMM ]LR _KPMÝM I]MM ]LR e
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tZ ]�Ux~��zVTT̀�{ LIPM H]LM IHS NM I\KHZ IH_]\IHMS IPIZMR KWIHr [ÎO_ONM \HIaSQ K]�UxTS KXQ� IHr

G HI\IN]XS P]LLIHQ ]PLKWSMRMR KHKvOS HK_KPM NS P�UxU HQ KHÒgb eg� IHrV OMR IHS w]MS IPz N̂M K_ elRS NIHQ KH]PQMR K

�UxTS KXQ� IHrG HI\IN]XZ IH_]HK]a]SX ]YX K]M
RMM \q~~ _]P]nK_KPM eKPKHn̂ enIa~Y ONS PKNN �Q IK~Y ONS PKNN �Z IH_N eRM _ ey NKO\M IgcX KMM KHNIZMR KTT̀�{ P]_Kj \X ON

e\QZk ]NMR KZSX KP]_Kj K en e[X ]PX e\QZ IH]PX e\QZk []PQ LXS Lr IPÝVQQU \MS IP]XUMR KHVMM ]LR _KPMÝM I]MM ]LR e
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lRS N\X ]PNR IOXQY KZ IH_]MM KQM IS PLX OQ KMR KZ IXX IWS PnNKLMS IPNWSMR K]LR NKLMS IPM IS PLX OQ KMR KS PZ IH_]MS IP]N

Q KNLHSY KQY KX IWq ±ì©íîïïîïíðñ¬òð
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Á ÌÌÇ¿Ì ù � ù�Á� ¿Ì¼ÈÄ¿� ÈÀü É ½ÈûÁÅ ¿ÍÁ� ¿Ì¼ÈÄ¿Ìþ È½¿¾Âÿ� ÇÅ À¿¼ý¿½Á ÈÅÎ È½ýÿ ¾Ì¿Ï Èþ ¼ÿ ¿ý½È� ¿Â¼ ùÆ ¾Âÿ ÍÁ� ¿Ì¼ÈÄ¿Ìÿ ÈÇ�ÅÁ ÄÂ� ÇÅ ¿¾¼Á ¼� ¿¾ÄÅ

ý� ¾ÄÄ¿Å ÂÈÍý� ¿¼Á ÈÄÅ ¾¼¿ ��Á� ¿Ì¼ÈÄ¿ÌÌÿ ÈÇ�Å� ¿
Ç¾Ä¼Á ¼¾¼Á û¿¾ÄÅ Ìÿ ÈÊý½ÈÀ½¿ÌÌ¼ÈÊ¾½Å� ÇÅ À¿¼ý¿½Á ÈÅ ¾ÄÅ� È½ý½È� ¿Â¼

ÀÈ¾� Ì ù �Þ È¼¿ü� Ç½Á ÄÀý½È� ¿Â¼ý¿½þ È½Í¾ÄÂ¿ �¼ÿ ¿� ¿ÂÁ ýÁ ¿Ä¼ÊÁ�� ½¿ýÈ½¼¼ÿ ¿�Á� ¿Ì¼ÈÄ¿» ¼¾¼ÇÌ¾Ìý¾½¼Èþ ¼ÿ ¿½¿
ÇÁ ½¿Å 
Ç¾½¼¿½� Ë

É ½ÈÀ½¿ÌÌ� ¿ýÈ½¼¾Ìý½¿ÌÂ½Á� ¿Å ÇÄÅ ¿½� ¿ýÈ½¼Á ÄÀ� ¿
ÇÁ ½¿Í¿Ä¼Ì�ÿ ¿Â	�Á Ì¼ ùÃÿ ¿�Á� ¿Ì¼ÈÄ¿» ¼¾¼ÇÌÊÁ�� ý½¿Ì¿Ä¼¾Â¼Ç¾�

ý¿½þ È½Í¾ÄÂ¿Á ÄÂÈÍý¾½Á ÌÈÄÊÁ ¼ÿ�Á� ¿Ì¼ÈÄ¿� ÈÀ �¾ÄÅÁ ÄÂ� ÇÅ ¿ü
Î�Ï ¼ÿ ¿¾Â¼Ç¾� Ì¼¾¼ÇÌ¾ÄÅ ý½ÈÀ½¿ÌÌÈþ ¼ÿ ¿ý½È� ¿Â¼ �

Î�Ï Ìý¿ÂÁþÁ Âý½ÈÀ½¿ÌÌÍ¾Å ¿¼ÈÊ¾½Å ¾ÂÿÁ ¿ûÁ ÄÀ¼ÿ ¿ý½È� ¿Â¼� ÌÍÁ� ¿Ì¼ÈÄ¿Ì �¾ÄÅ �

Î�Ï ¾ÄËý½ÈýÈÌ¿Å Âÿ ¾ÄÀ¿ÌÁ Ä¼ÿ ¿ý½È� ¿Â¼� ÌÌÂÿ ¿Å Ç� ¿½¿
ÇÁ ½¿Å ¼ÈÂÈÍý� ¿¼¿ÍÁ� ¿Ì¼ÈÄ¿Ì ù�

� ù� ÇÄÅÁ ÄÀ¾ÄÅ� ÈÌ¼Á ÄÀÉ ½ÈþÁ� ¿ü
É ½ÈûÁÅ ¿¾¼¾�� ¿Î ¼ÿ ¿É ½È� ¿Â¼� ÇÄÅÁ ÄÀÉ ½ÈþÁ� ¿Ï ¼ÿ ¾¼Ìÿ ÈÊÌ �� Ë� ÇÅ À¿¼ý¿½Á ÈÅ �¼ÿ ¿¾ÍÈÇÄ¼Èþ� Èû¿½ÄÍ¿Ä¼þ ÇÄÅÁ ÄÀ

ÀÈÁ ÄÀ¼È¿¾Âÿ ý½È� ¿Â¼¼¿¾ÍÍ¿Í� ¿½ ùø� ÌÈý½ÈûÁÅ ¿¾¼¾�� ¿Î ¼ÿ ¿É ½È� ¿Â¼� ÈÌ¼Á ÄÀÉ ½ÈþÁ� ¿Ï ¼ÿ ¾¼ý½È� ¿Â¼Ì �� ËÍÈÄ¼ÿ �¼ÿ ¿

¿úý¿ÄÅÁ ¼Ç½¿Èþ� Èû¿½ÄÍ¿Ä¼þ ÇÄÅ Ìþ È½¼ÿ ¿þÁ ½Ì¼� ÇÅ À¿¼ý¿½Á ÈÅ �¾¼¾ÍÁ ÄÁ ÍÇÍ ù

Æ ùÉ ½È� ¿Â¼ÃÁ Í¿�Á Ä¿ü É ½ÈûÁÅ ¿¾¼Á Í¿�Á Ä¿Èþ ¼ÿ ¿ý½È� ¿Â¼Î ÌÁ ÍÁ� ¾½¼È¾� ¾Ä¼¼Âÿ ¾½¼Ï� ½È	 ¿ÄÅ ÈÊÄ� Ë¿¾Âÿ ¼¾Ì	 ¾ÄÅ ÌÇ� ¼¾Ì	 �¾ÌÅ ¿ÌÂ½Á� ¿ÅÁ Ä

¼ÿ ¿» ¼¾¼¿Í¿Ä¼ÈþÉ ½È� ¿Â¼��� ¿Â¼Á û¿Ì ùÃÿ ¿¼Á Í¿�Á Ä¿Ìÿ ÈÇ�ÅÁ ÄÂ� ÇÅ ¿þ È½¿¾Âÿ ¼¾Ì	 �¾Ì¼¾½¼Å ¾¼¿ �¾ÄÅ ¿ÄÅÅ ¾¼¿ ùÃÿ ¿

¼Á Í¿�Á Ä¿Ìÿ ÈÇ�Å Ìÿ ÈÊÁ Ä¼¿½Å ¿ý¿ÄÅ ¿ÄÂÁ ¿Ì� ¿¼Ê¿¿Ä¼¾Ì	 Ì¾ÄÅÁ ÄÂ� ÇÅ ¿¼ÿ ¿ÍÁ� ¿Ì¼ÈÄ¿Ì¼ÿ ¾¼¾½¿ÁÅ ¿Ä¼ÁþÁ ¿ÅÁ Ä¼ÿ ¿�Á� ¿Ì¼ÈÄ¿
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z ]aKMRS N\X ]PS P]NS PnX KZSX KP]_KQ�G�G e\QZ [� ]PQ LXS Lr IP�VQQU \MS IP]XUMR KHVMM ]LR _KPM�M I]MM ]LR e

3 ;447@ 45:@Ô 5@@ 56? tZ ]MRS HQ \]HM ^ [jS eK e]\]HM ÎMR KHMR ]PMR KIHn]PS w]MS IPNOY _SMMS PnMR K]\\XS L]MS IPk \HI\INKNM I\HIaSQ KLINM

NR ]HS Pn [MR K]\\XS L]PM _ONMS PLX OQ K]X KMM KHZ HI_MR KMRS HQ \]HM N̂M ]MS PnMR ]MSMS NLI__SMM KQM I\HIaSQS Pn]

N\KLSZS L_S PS _O_Q IXX ]H]_IOPM IZ LINM NR ]HS Pn elR KX KMM KHNR IOXQ ]X NISQ KPMSZ ^MR K\HI\INKQ LINM NR ]HS Pn

j K en e[L]NR [NKHaS LKN []PQ~ IH\HI\KHM ^kM IY KLIPM HSY OM KQ ef KMM KHN_ONMY KNS nPKQY ^MR K\KHNIP]OMR IHS wKQM I

LI__SMMR KKo\KPQSM OHKIZZ OPQ NY ^MR KKPMSM ]̂PQY K\HIaSQ KQS P]G�TZ IH_]M e

lR K]\\XS L]PM _ONM ]X NIS PLX OQ KX KMM KHNZ HI_\HIJ KLMM K]__K_Y KHNPIM \HI\INS PnLINM NR ]HKS PQS L]MS PnMR KS H

WSXXS PnPKNNM INKHaKS PMR KHIX KQ KNLHSY KQS PMR K]\\XS L]MS IP ef KMM KHN_ONMY KNS nPKQY ]̂\KHNIP]OMR IHS wKQ

M ILI__SMMR KM K]__K_Y KHM I\]HMS LS \]MS PnIPMR KM K]_ elR KX KMM KH_ONMY K\HIaSQ KQS P]G�TZ IH_]M e

z ]aKMRS NS PZ IH_]MS IPS P]NS PnX KZSX KP]_KQ�{ I__SM e\QZ� ]PQ LXS Lr IP�VQQU \MS IP]XUMR KHVMM ]LR _KPM N�
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V \\XS L]MS IPNNR ]XX \HIaSQ KS PZ IH_]MS IPWRS LR a]XSQ ]M KNMR ]M ]XXX ]Y IHKHN]PQ _KLR ]PS LNIP\HIJ KLM NZ OPQ KQ

QS HKLMX ^Y ÎH]NNS NM KQS PWR IX KIHS P\]HMY ]̂PQMR HIOnRZ OPQS Pn]\\HI\HS ]M KQY ^MR KV LM ]HK\]SQ W]nKN]M

H]M KNPIMX KNNMR ]PMR INK\HKa]SXS PnIP\HIJ KLM NIZ ]LR ]H]LM KHNS _SX ]HS PMR KX IL]XSM ]̂NQ KM KH_S PKQY ^

NOY LR ]\M KHt} IZ{R ]\M KHµg IZMSMX KÒc [y PSM KQzM ]M KN{ IQ Kj� ]aS N hp ]LIPV LMk eT IHnOSQ ]PLKIPR IWM I

LI_\X ŴSMRMRS N\HIaS NS IP [NKKRMM \q~~ WWW eQ IX enIa~ KN]~ WRQ~ LIPM H]LM N~QY H] eRM _ ez ]aKMR KV̀̀Vbccd

\HKa]SXS PnW]nK]NNOH]PLKS P]NS PnX KZSX KP]_KQ�V̀̀V� ]nK e\QZ [� ]PQ LXS Lr IP�VQQU \MS IP]XUMR KH

VMM ]LR _KPM�M I]MM ]LR e -��* VXXG HIJ KLM NHKLKS aS PnZS P]PLS ]X ]NNS NM ]PLKZ HI_�Ux _ONMY KHKaS KWKQ OPQ KHMR K� ]MS IP]Xx PaS HIP_KPM ]X

G IXS L̂V LMj�xGVk IZgd�d êÒby ez e{ ez KLMS IPÒµbg KM NKv e�Ux� NHKnOX ]MS IPNMR ]MS _\X K_KPM�xGV

HKvOS HKSMM IQ KM KH_S PKWR KMR KH]\HI\IN]X HKvOS HKNMR ]M ]Pxtz []Px PaS HIP_KPM ]XV NNKNN_KPMjxVk [IH]

{ ]M KnIHS L]Xx oLX ONS IPj{|kY K\HK\]HKQ eV PxVS N]LIPLS NK\OYXS LQ ILO_KPMMR ]M \HIaSQ KNNOZZS LS KPM

KaSQ KPLK]PQ ]P]X N̂S NZ IHQ KM KH_S PS PnWR KMR KHM I\HK\]HK]PKPaS HIP_KPM ]XS _\]LM NM ]M K_KPM IH]ZS PQS Pn

IZ PINS nPSZS L]PMS _\]LM eV{| HKZ KHNM I]L]M KnIĤIZ ]LMS IPNMR ]M�UxR ]NQ KM KH_S PKQQ IPIMS PQS aSQ O]XX ^

IHLO_OX ]MS aKX ^R ]aK]NS nPSZS L]PM KZZ KLM IPMR KR O_]PKPaS HIP_KPM eV NNOLR [�Ux PKKQ PIM \HK\]HK]P

xV IH]PxtzZ IHL]M KnIHS L]XX K̂oLX OQ KQ ]LMS IPN e
p ]NKQ IPUx� NHKaS KWIZMR K\HIJ KLM NLIPM ]S PKQ WSMRS PMRS NTUV [UxR ]NQ KM KH_S PKQMR ]MMR K\HI\INKQ

]LMS IPZSM NWSMRS PMR KN\KLSZS KQ LX ]NNIZ ]LMS IPN{| KQZ HI_Z OHMR KH�xGV HKaS KWjUx̀ KLIHQ IZ{|

� KM KH_S P]MS IPVMM ]LR KQk e
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tZ ]\\XS L]YX K [LI_\X KM KzT hfff eV \\XS L]YSXSM q̂tZ ]P̂Z OPQ NIMR KHMR ]PT KQ KH]X ]\\HI\HS ]M KQZ OPQ NR ]aKY KKP\]SQ

IHWSXXY K\]SQM I]P̂\KHNIPZ IHS PZX OKPLS PnIH]MM K_\MS PnM IS PZX OKPLK]PIZZS LKHIHK_\X ÎKKIZ ]P̂]nKPL̂ []

� K_Y KHIZ{ IPnHKNN []PIZZS LKHIHK_\X ÎKKIZ{ IPnHKNN [IH]PK_\X ÎKKIZ ]� K_Y KHIZ{ IPnHKNNS PLIPPKLMS IP

WSMRMR KnH]PM~ LII\KH]MS aK]nHKK_KPM [ÎO_ONM LI_\X KM K]PQ NOY _SMzM ]PQ ]HQT IH_ hfff [Ý�S NLX INOHKT IH_M I

` K\IHMf IYY ^S Pn eÝ � �4496=;A/ 5ç�7 65>� ;64?��7� 5?
ä IOH]\\XS L]MS IP_ONMS PLX OQ KMR KZ IXX IWS PnQ ILO_KPM Nq

- 945;A1 ;8�45:@
� ;649@�7� 5- 945

V \\XS L]MS IPZ IHT KQ KH]XV NNS NM ]PLK êzTÒbÒ
T IH_
�~V

G HIJ KLM~G KHZ IH_]PLKzSM Kf IL]MS IPj Nk
T IH_
�~V

UMR KHVMM ]LR _KPM NT IH_qVMM ]LRMR KZ IXX IWS PnZSX KN
M IMRS NZ IH_q

T IH_
�~V

G HIJ KLM� ]HH]MS aKTSX K
G�Tz KKt PNM HOLMS IPN

G HIJ KLMz O__]Ĥ~VY NM H]LMTSX K
G�Tz O__]Ĥ e\QZ

zTÒbÒVx oLKX [p OQ nKMt PZ IH_]MS IP ê� IP h
{ IPNM HOLMS IPG HInH]_NTSX K

x oLKXzTÒbÒV eoX N

p OQ nKM� ONMSZS L]MS IPTSX K
G�Tp OQ nKM e\QZ

z OY ]W]HQp OQ nKMTSX Kj Nk [SZ ]\\XS L]YX Kx oLKXz KKt PNM HOLMS IPN

p OQ nKMZ IHTT̀�{{ IPM H]LM IH [SZ ]\\XS L]YX KG�Tz KKt PNM HOLMS IPN

G HIJ KLM� ]P]nK_KPMGX ]P
G�TG
�G e\QZ

{ I__SM _KPMf KMM KHN
G�T{ I__SM e\QZ

V̀̀VbccdG HKa]SXS Pn� ]nKt PZ IH_]MS IPG�TV̀̀V
� ]nK e\QZ
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tZ NKX KLM KQZ IH]W]HQ [�Ux HKNKHaKNMR KHS nRMM IHKvOKNM ]QQSMS IP]X IHLX ]HSZ ^S PnS PZ IH_]MS IPZ IH]P̂HK]NIPQ KK_KQ

PKLKNN]Ĥ [S PLX OQS Pn [Y OM PIMXS _SM KQM Iq
ht PQS HKLM LINMS PZ IH_]MS IP

hUMR KHY OQ nKMS PZ IH_]MS IP
h� ]_K]PQ \R IPKPO_Y KHIZMR K� KNS nP]M KQ̀ KN\IPNSYX Kx _\X ÎKKZ IHLI_\X ^S PnWSMR P]MS IP]X \IXS LS KN

\HIRSYSMS PnQS NLHS _S P]MS IPjz KKgc{T̀gcÒc eik
h` K\HKNKPM ]MS IPIZfS _SM KQ̀S nRM N� ]M ]]PQ̀ KNM HS LM KQz IZM W]HK [SZ ]\\XS L]YX K

h{ I__SM _KPMf KMM KHZ HI_lRS HQG ]HMS KN{ IPM HSY OMS PnM I{ INMzR ]HS Pn [SZ ]\\XS L]YX K
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{ INMG HS PLS \X KN e{ INM N_ONMY K]XX IW]YX KS P]LLIHQ ]PLKWSMRMR K]\\XS L]YX KT KQ KH]X LINM \HS PLS \X KNHKZ KHKPLKQS Pgc

{T̀ \]HM�cc elR KLINM \HS PLS \X KNZ IHLI__KHLS ]X IHn]PS w]MS IP]HKS PTV̀G ]HMµg e
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*�*/1 +z OY _SM KX KLM HIPS L]\\XS L]MS IPNMR HIOnRMR KT KQ{ IPPKLM \IHM ]X ]M WWW eZ KQ LIPPKLM ePKM et PZ IH_]MS IP

HKn]HQS PnR IWM INOY _SM ]\\XS L]MS IPNaS ]T KQ{ IPPKLM L]PY KZ IOPQ ]M

RMM \Nq~~ WWW eZ KQ LIPPKLM ePKM~T KQ{ IPPKLM~G OYXS LG ]nKN~T KQ{ IPPKLM �` K]Q ^ �z KM �u I e\QZ e

T OHMR KH [SMS NMR KHKN\IPNSYSXSM ÎZMR K]\\XS L]PM [\HS IHM IMR KIZZ KHQ OKQ ]M K]PQMS _K [M IaKHSZ N̂OLLKNNZ OX

M H]PN_S NNS IP e B +/ 5�7 ?@ 69@7 ;:� 6;85?? lR KHK]HKNKaKH]X IPKMS _K]LMS IPN̂IO_ONM LI_\X KM KS PIHQ KHM INOY _SM ]P]\\XS L]MS IPS PHKN\IPNKM IMRS N

V PPIOPLK_KPMj K en e[IYM ]S P]� OP]PQp H]Q NM HKKM� ]M ]y PS aKHN]X� O_Y KHS Pnz N̂M K_j�y�zk PO_Y KH [HKnS NM KH

WSMRMR K{ KPM H]X{ IPM H]LM̀ KnS NM Ĥj{{̀k []PQ HKnS NM KHWSMRT KQ{ IPPKLMk eV \\XS L]PM N [WR I]HKPIM HKnS NM KHKQ

WSMR{{̀ ]PQT KQ{ IPPKLM [NR IOXQ ]XX IW]MX K]NMgcQ ]̂NM ILI_\X KM KMR KNKHKvOS HK_KPM N etMS NNOnnKNM KQMR ]MMR K

\HILKNNY KNM ]HM KQ ]NNIIP]N\INNSYX K e
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hG HS IHM I]LI_\HKR KPNS aK_KHSM Ka]X O]MS IP [�Ux WSXX \KHZ IH_]PS PSMS ]X HKaS KWM IQ KM KH_S PKMR ]MjgkMR K

]\\XS L]PMS NKXS nSYX KZ IH]P]W]HQ sjbkMR KS PZ IH_]MS IPHKvOS HKQY ^MR K]PPIOPLK_KPMR ]NY KKPNOY _SMM KQ s

jµk ]XX _]PQ ]M IĤHKvOS HK_KPM N]HKN]MS NZS KQ s]PQjÒkMR K\HI\INKQ \HIJ KLMS NHKN\IPNS aKM IMR KIYJ KLMS aKNIZ

MR KZ OPQS PnI\\IHM OPSM ]̂PPIOPLK_KPM e
B +· 567@/ 5<7 5�3 67@ 567 9 V \\XS L]MS IPNNOY _SMM KQS PHKN\IPNKM IMRS NTUVMR ]M \]NNMR Kt PSMS ]X̀ KaS KWNR ]XXY KKa]X O]M KQ ]PQ NLIHKQ

Z IHK]LRl I\S LV HK]]\\XS KQZ IHS P]LLIHQ ]PLKWSMRMR KLHSM KHS ]]PQ WKS nRM NXS NM KQY KX IWq
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{ I_\HKR KPNS aKPKNNIZ ]NNKNN_KPM LIPQ OLM KQM ILX K]HX ^Q K_IPNM H]M KMR KPKKQZ IHWIHrZ IHLKM H]S PS Pn e

VQ KvO]L̂ [LI_\X KM KPKNN []PQ HKX Ka]PLKIZQ ]M ]NIOHLKN]PQ ]P]X N̂S NM IMR KM ]HnKM KQS PQ ONM Ĥj K en e

_]POZ ]LM OHS PnsOMSXSM ^k ]PQ ILLO\]MS IPN e
{ I_\HKR KPNS aKPKNNIZ ]NNKNN_KPMM I\HI_IM K]PQ KPR ]PLKMR KIYJ KLMS aKNIZMR KV _KHS L]P` KLIaKĤ

]PQ̀ KS PaKNM _KPMV LM IZbccd [KN\KLS ]XX ^J IY LHK]MS IP]PQ \HKNKHa]MS IP]PQ KLIPI_S LHKLIaKĤ e

{ I_\X KM KPKNNIZQ ]M ]]PQ~ IHKaSQ KPLKM IQ KNLHSY K]PQ NO\\IHM NKX KLMS IPIZX IL]X ]HK]NIHLI__OPSMS KN

WR KHKM H]S PS Pn\HInH]_NWSXXY KKNM ]YXS NR KQ ]PQ~ IH\]HMS LS \]PM NWSXXY KM H]S PKQ ]PQ K_\X ÎKQ e
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VQ KvO]L̂M IWRS LRMR K\HI\INKQ \HIJ KLM WSXX ]QQ HKNNMR KNM ]M KQ PKKQ IH\HIYX K_ e

{ I_\HKR KPNS aKPKNNIZMR K\HIJ KLMM I]Q KvO]M KX ]̂QQ HKNN]XX ]HK]NSQ KPMSZS KQS PMR K]\\XS L]YX Kl I\S L e

{ I_\X KM KPKNNIZMR KWIHr \X ]PM IIOMXS PKMR KM H]S PS PnNM H]M Kn̂]PQQ KNLHSY KR IWMR K\HI\INKQ \HIJ KLM

WSXXZ OXX ]̂QQ HKNNMR KPKKQ NIZ WIHr KHN]PQ K_\X ÎKHNS PMR KS PQ ONM Ĥ e

� KnHKKM IWRS LRMR K\HI\INKQ \HIJ KLM L]PKo\KQSMS IONX ^Y KnS PIHKo\]PQM H]S PS Pn]PQ K_\X Î_KPM

I\\IHM OPSMS KN e }S ]YSXSM ÎZMR K\HI\INKQ \HIJ KLM ]PQXSr KXSR IIQ IZ NOLLKNN e
T IHl I\S LV [Q KnHKKIZS PPIa]MS IP]NLI_\]HKQM IM H]S PS Pn\H]LMS LKNS PONKM IQ ]̂ e
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fSr KXSR IIQ IZMR K]\\XS L]PMM I]MM H]LM [HKM ]S P []PQ~ IH\X ]LKWIHr KHNS PJ IY N]ZM KHM H]S PS Pn e



V�
VQ KvO]L̂IZ \]HM PKHNRS \NWSMR OMSXSMS KN]PQ~ IH_]POZ ]LM OHKHNM IKPR ]PLKM H]S PS Pn\HInH]_N [M H]S PS Pn

Ko\KHS KPLK []PQ~ IHJ IY \X ]LK_KPM e
x oM KPMM IWRS LRMR KKo\KLM KQ \HIJ KLM IOM LI_KN]HKLX K]HX ^SQ KPMSZS KQ []PQ _K]NOH]YX K [HK]XS NMS L]PQ

LIPNS NM KPM WSMRMR KIYJ KLMS aKNIZMR K\HIJ KLM e
V \\HI\HS ]M KPKNNIZMR KIOM LI_KNWSMR HKN\KLMM IMR KHKvOKNM KQX KaKX IZZ OPQS Pn e

fSr KXSR IIQ IZMR K]\\XS L]PMM I]LRS KaKMR KNM ]M KQ IOM LI_KN]PQ HK\IHM HKNOXM NWSMRS PMR KNM ]M KQ

MS _KZ H]_K e x oM KPMM IWRS LRMR K\HIJ KLM NO\\IHM NMR KIYJ KLMS aKNIZMR KV _KHS L]P` KLIaKĤ]PQ̀ KS PaKNM _KPMV LM IZ

bccdS P]PKo\KQSMS ION_]PPKH e
� KnHKKM IWRS LRM H]S PS Pn]LMS aSMS KN []PQ HKX ]M KQ K_\X Î_KPM I\\IHM OPSMS KN [WSXXY KNONM ]S P]YX KY K̂IPQ

MR K\HIJ KLM \KHS IQ IZ \KHZ IH_]PLK e
VYSXSM ]̂PQ LI_\HKR KPNS aKPKNNIZ ]\\XS L]PM� N\X ]PM I]NNKNN\HIJ KLM HKNOXM N []PQ _]r K

HKLI__KPQ ]MS IPNZ IH\HInH]_S _\HIaK_KPM NM I]ZZ KLMZ OM OHKM H]S PS Pn~ K_\X Î_KPM IOM LI_KNS PMR K

S PQ ONM Ĥ e x oM KPMM IWRS LRMR K]\\XS L]PM \X ]PNM IQS NNK_S P]M KX KNNIPNX K]HPKQ ]PQ WIHr LIXX ]Y IH]MS aKX ŴSMR IMR KHN

j PIP h\HIJ KLM \]HM PKHNk e T IHl I\S Lp [LI_\X KM KPKNNIZMR K]NNKNN_KPM IZ KLIPI_S LS _\]LM e

3/,.�/,0-å æ/0Ô�� �/���0-�,�,Ô,.,��*
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� KnHKKM IWRS LRMR K]\\XS L]PMQ K_IPNM H]M KNNIOPQ \HIJ KLM _]P]nK_KPM \HS PLS \X KN]PQ \X ]PNZ IH\HIJ KLM

IaKHNS nRMS PSM NG HIJ KLM� ]P]nK_KPMGX ]P e
� O]XSM ]̂PQ HKX Ka]PLKIZMR KL]\]YSXSMS KN [Ko\KHS KPLK [vO]XSZS L]MS IPN]PQ LHKQ KPMS ]X NIZr K̂\KHNIPPKXM I

NO\\IHMMR K\HI\INKQ \HIJ KLM e
VQ KvO]L̂IZMR KX KMM KHNIZ LI__SM _KPMZ IHK]LRM K]__K_Y KH� N\]HMS LS \]MS IP]PQ~ IHLINM NR ]HK e

VQ KvO]L̂IZS PZ H]NM HOLM OHK]PQ HKNIOHLKN [S PLX OQS PnMR KL]\]YSXSMS KNIZMR KV \\XS L]PM ]PQG ]HMS LS \]PM N [

M ILI_\HKR KPNS aKX ]̂QQ HKNN]XX ]N\KLM NIZMR K\HI\INKQ WIHr e

è +0@� 56� 5� 58@7 ;:� 98@ ;6?
� 6;�694� ;�7 8=� 98@ ;6? lR KNKX KLMS IPIZZS LS ]X NR ]XX LIPNSQ KHMR KZ IXX IWS Pn\HInH]_\IXS L̂Z ]LM IHNS PMR KNKX KLMS IP\HILKNNqlR KNK

Z ]LM IHN [WRSX KPIMS PQS L]M IHNIZMR KV \\XS L]MS IPm N_KHSMj K en e[M KLR PS L]X KoLKXX KPLK [LINM [V \\XS L]PMm N]YSXSM ^ [

KM L ek _]̂Y KKNNKPMS ]XM IMR K\HILKNNIZ NKX KLMS PnMR K]\\XS L]MS IPj NkMR ]M [S PQS aSQ O]XX ÎHLIXX KLMS aKX ^ [WSXX

Y KNM ]LRS KaKMR K\HInH]_IYJ KLMS aKN elR KHKZ IHK [MR KZ IXX IWS PnG HInH]_G IXS L̂T ]LM IHN_]̂Y KONKQY ^MR K

z KX KLMS IPUZZS LS ]XM I]NNS NMS PQ KM KH_S PS PnWRS LR IZMR KH]Pr KQ ]\\XS L]MS IPj Nk NR ]XX HKLKS aK�UxZ OPQS Pn

NO\\IHM e g etM _]̂Y KQ KNS H]YX KM INKX KLM \HIJ KLM NZ HI_]QS aKHNSM ÎZM \̂KN]PQ~ IHNS wKNIZ IHn]PS w]MS IPN elRS N

S PLX OQ KN [Y OMS NPIMXS _SM KQM I [XS _SMS PnMR KPO_Y KHIZ ]\\XS L]MS IPNNKX KLM KQZ HI_IPK]\\XS L]PM

VV
IHn]PS w]MS IP e b etM _]̂Y KQ KNS H]YX KM INKX KLM ]nHIO\IZ \HIJ KLM NWRS LR HK\HKNKPM ]QS aKHNSM ÎZ _KMR IQ N [J IY

LX ]NNSZS L]MS IPN []\\HI]LR KN []\\XS L]MS IPN [X IL]MS IPN [IHrS PQ NIZ WIHr [WRS LR [WR KPM ]r KPM InKMR KH [WSXX

Y KNM ]LRS KaKMR KM H]S PS PnnI]X N]PQ IYJ KLMS aKN e
µ etM _]̂Y KQ KNS H]YX KM INKX KLM \HIJ KLM NZ IH]W]HQMR ]M WSXX LI_\X K_KPM IHKPR ]PLKKoS NMS PnIH\X ]PPKQ

WIHrSQ KPMSZS KQY ^�Ux e
Ò etM _]̂Y KQ KNS H]YX KM INKX KLM \HIJ KLMj NkZ IH]W]HQ IZX KNNM KLR PS L]X _KHSMMR ]PIMR KH\HIJ KLMj NkSZ NOLR ]

NKX KLMS IPWSXX I\MS _S wKONKIZ ]a]SX ]YX KZ OPQ NY ]̂XX IWS Pn_IHK\HIJ KLM NM IY KNO\\IHM KQ WSMR IOM

Q KM HS _KPMM IMR KIaKH]XX IYJ KLMS aKNIZMR K\HInH]_ e
i etM _]̂Y KQ KNS H]YX KM INKX KLM \HIJ KLMj NkMR ]M HKQ OLKT KQ KH]XS PaKNM _KPM ]PQ _]oS _S wKS PQ ONM Ĥ

LI__SM _KPM ]NQ K_IPNM H]M KQY L̂INM NR ]HKX KaKX NIHIMR KHHKNIOHLKX KaKH]nS Pnj K en e[S P hrS PQ

LIPM HSY OMS IPNkMR ]M KoLKKQMR KHKvOS HKQ LINM NR ]HK e
� +/��,��*-1��Ô�3
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hV \\XS L]MS IPNMR ]M \]NNMR KS PSMS ]X HKaS KWWSXXY KNOYJ KLM KQM I]_KHSM HKaS KWS P]LLIHQ ]PLKWSMRMR KnOSQ ]PLK

\HIaSQ KQS PMR KÝ� K\]HM _KPM IZx PKHn̂� KHSM̀ KaS KWu OSQ KZ IHTS P]PLS ]XV NNS NM ]PLK eÝlRS NnOSQ KS N]a]SX ]YX KOPQ KH

TS P]PLS ]XV NNS NM ]PLK [` KnOX ]MS IPN]PQu OSQ ]PLK]MRMM \q~~ WWW e_]P]nK_KPM eKPKHn̂ enIa~Q ILO_KPM N~ _KHSM HKa e\QZ e
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hlR Kz KX KLMS IPUZZS LS ]X WSXX LIPNSQ KHMR K_KHSM HKaS KWHKLI__KPQ ]MS IP [\HInH]_\IXS L̂Z ]LM IHN []PQMR K

]_IOPM IZZ OPQ N]a]SX ]YX K e
è +17 ?8�??7 ;:?9:>* �96>
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hlR Ku IaKHP_KPM _]̂KPM KHS PM IQS NLONNS IPNWSMR ]NKX KLM KQ ]\\XS L]PMZ IH]P̂HK]NIPQ KK_KQ PKLKNN]Ĥ [

S PLX OQS PnY OM PIMXS _SM KQM IqjgkMR KY OQ nKMS NPIM ]\\HI\HS ]M KIHHK]NIP]YX KZ IHMR KHKvOS HK_KPM sjbk IPX ]̂\IHMS IPIZ

MR K]\\XS L]MS IPS NNKX KLM KQZ IH]W]HQ sjµkMR Ku IaKHP_KPM PKKQ N]QQSMS IP]XS PZ IH_]MS IPM IQ KM KH_S PKMR ]MMR K

HKLS \S KPMS NL]\]YX KIZ LI_\X ^S PnWSMRMR KHKvOS HK_KPM NS Pgc{T̀ \]HM�cc s]PQ~ IHjÒk N\KLS ]XM KH_N]PQ LIPQSMS IPN

]HKHKvOS HKQ eT ]SX OHKM IHKNIX aKN]MS NZ ]LM IHSX ^MR KS NNOKNSQ KPMSZS KQY ^MR Ku IaKHP_KPM WSXX \HKLX OQ K]W]HQM IMR K

]\\XS L]PM e 3 +*-.,3,�*.�1-0.,
3�0���Ô�3.,0-*
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�Ux ]PMS LS \]M KNPIMSZ ^S Pn]\\XS L]PM NNKX KLM KQZ IH]W]HQY ^� ]PO]Ĥµc [bcgc e
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* +*�*/1-0.,3�� ã +- ;@7 85;A� 5� 58@7 ;: z KX KLM KQV \\XS L]PM N� IMSZS L]MS IP
�Ux WSXX PIMSZ ]̂\\XS L]PM NNKX KLM KQZ IH]W]HQ elRS NPIMS LKIZ NKX KLMS IPS NPIM ]P]OMR IHS w]MS IPM IY KnS P\KHZ IH_]PLK e

jz KKz KLMS IPt} eu WSMR HKN\KLMM IMR K]XX IW]YSXSM ÎZ \HK h]W]HQ LINM N ek

- ;: Õ?5� 58@ 5>- ;@7A7 89@7 ;: U Hn]PS w]MS IPNWR INK]\\XS L]MS IPNR ]aKPIMY KKPNKX KLM KQ WSXXY K]Q aS NKQ ]N\HI_\MX ]̂N\INNSYX K elRS NPIMS LKWSXX

Ko\X ]S PWR ^MR K]\\XS L]MS IPW]NPIM NKX KLM KQ e
B +- ;@7 85;A* �96> V� IMS LKIZTS P]PLS ]XV NNS NM ]PLKV W]HQ IHV NNS NM ]PLKV nHKK_KPMS NNOKQY ^MR KLIPM H]LMS PnIZZS LKHS NMR K

]OMR IHS wS Pn]W]HQQ ILO_KPM etM PIH_]XX ^S PLX OQ KNKSMR KH]N]P]MM ]LR _KPM IHY ĤKZ KHKPLKqjgkz \KLS ]Xl KH_N]PQ

{ IPQSMS IPNsjbkV \\XS L]YX K\HInH]_HKnOX ]MS IPN [SZ ]P̂sjµkV \\XS L]MS IP]N]\\HIaKQY ^�Ux~��zV esjÒk�Ux

]NNS NM ]PLKHKnOX ]MS IPN]Mgc{T̀ \]HM�cc sjik� ]MS IP]XG IXS L̂V NNOH]PLKNl Ip Kt PLIH\IH]M KQV NV W]HQl KH_Nsj�k

p OQ nKMz O__]Ĥs]PQj�kT KQ KH]XV NNS NM ]PLK` K\IHMS Pn{R KLrXS NM [WRS LRSQ KPMSZS KNMR KHK\IHMS PnHKvOS HK_KPM N e

T IHnH]PM N]PQ LII\KH]MS aK]nHKK_KPM N_]Q KM IOPS aKHNSMS KN [PIP h\HIZSM N]PQ IMR KHKPMSMS KNNOYJ KLMM IU�p{S HLOX ]H

V hggcMR KV W]HQ ]X NIS PLX OQ KNMR K` KNK]HLRl KH_N]PQ{ IPQSMS IPNX IL]M KQ ]M

RMM \q~~ WWW ePNZ enIa~YZ ]~QS ]N~ \IXS L̂~ HM L~S PQ Ko eJ N\ e
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lR K]Q _S PS NM H]MS aKHKvOS HK_KPM NZ IH�Ux nH]PM N]PQ LII\KH]MS aK]nHKK_KPM N]HKLIPM ]S PKQS Pgc{T̀ \]HM�ccjz KKq

RMM \q~~ KLZ H en\I]LLKNN enIak eu H]PM N]PQ LII\KH]MS aK]nHKK_KPM N_]Q KM IOPS aKHNSMS KN [PIP h\HIZSM N]PQ IMR KHKPMSMS KN

NOYJ KLMM IU�p{S HLOX ]HV hggc ]HKNOYJ KLMM IMR K` KNK]HLRl KH_N]PQ{ IPQSMS IPNX IL]M KQ IPMR K� ]MS IP]Xz LS KPLK

T IOPQ ]MS IPWKY NSM K]MRMM \q~~ WWW ePNZ enIa~YZ ]~QS ]N~ \IXS L̂~ HM L~S PQ Ko eJ N\ e
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z \KLS ]XG HIaS NS IPNHKX ]MS PnM IWIHrZ OPQ KQ OPQ KHV _KHS L]P` KLIaKĤ]PQ̀ KS PaKNM _KPMV LM IZbccd [G OY ef eggg hi

NR ]XX ]\\X ^ elR KNK\HIaS NS IPNL]PY KZ IOPQ ]MRMM \q~~ _]P]nK_KPM eKPKHn̂ enIa~ \IXS L̂ �nOSQ ]PLK~g��b eRM _ e
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z \KLS ]Xl KH_N]PQ{ IPQSMS IPN]PQ� ]MS IP]XG IXS L̂` KvOS HK_KPM N elR K�Uxz \KLS ]Xl KH_N]PQ{ IPQSMS IPNZ IHy NK

S P� INMu H]PM N]PQ{ II\KH]MS aKV nHKK_KPM N]HKX IL]M KQ ]M
RMM \q~~ _]P]nK_KPM eKPKHn̂ enIa~Y ONS PKNN �Q IK~Y ONS PKNN �Z IH_N eRM _ e

lR K� ]MS IP]XG IXS L̂V NNOH]PLKNl Ip Kt PLIH\IH]M KQV NV W]HQl KH_N]HKX IL]M KQ ]M�Ux

RMM \q~~ _]P]nK_KPM eKPKHn̂ enIa~Y ONS PKNN �Q IK~Y ONS PKNN �Z IH_N eRM _ e
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lR KNM ]PQ ]HQ�UxZS P]PLS ]X ]NNS NM ]PLKS PM KXX KLM O]X \HI\KHM \̂HIaS NS IPN]\\XS L]YX KM IMR Ka]HS IONM \̂KNIZ HKLS \S KPM N

]HKX IL]M KQ ]MRMM \q~~ WWW enL eQ IK enIa~ZS P]PLS ]X �]NNS NM ]PLK �]W]HQ N eRM _ e
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V W]HQ NOPQ KHMRS NV PPIOPLK_KPM WSXXY KLII\KH]MS aK]nHKK_KPM N elR K�Uxz \KLS ]XS NM ]PQ�UxG HIJ KLMUZZS LKH

WSXX PKnIMS ]M K]zM ]M K_KPM IZz OY NM ]PMS ]Xt PaIX aK_KPM \HS IHM I]W]HQ e

3 +/��0/.,-� ` K\IHMS PnHKvOS HK_KPM N]HKSQ KPMSZS KQ IPMR KT KQ KH]XV NNS NM ]PLK` K\IHMS Pn{R KLrXS NM [�UxTÒ�cc eb []MM ]LR KQM IMR K

]W]HQ ]nHKK_KPM eT IH]N]_\X K{R KLrXS NM [NKK
RMM \q~~ _]P]nK_KPM eKPKHn̂ enIa~Q ILO_KPM N~�UxTÒ�ccbG IXS L̂} KHNS IP e\QZ e

VX NINKKRMM \q~~ _]P]nK_KPM eKPKHn̂ enIa~ \IXS L̂ �nOSQ ]PLK~g��b eRM _Z IH` KLIaKĤV LMM KH_N [LIPQSMS IPN []PQ

HK\IHMS PnHKvOS HK_KPM N e
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* +Ü2��.,0-� � OKNMS IPNHKn]HQS PnMR KLIPM KPM IZMR K]PPIOPLK_KPM _ONMY KNOY _SMM KQMR HIOnRMR KT KQ{ IPPKLM \IHM ]X eä IO_ONM

HKnS NM KHWSMRT KQ{ IPPKLMM IHKN\IPQ ]N]PS PM KHKNM KQ \]HM ^M INOY _SM vOKNMS IPN []PQM IaS KWHKN\IPNKNM IvOKNMS IPN e

tMS NHKLI__KPQ KQMR ]M ÎOHKnS NM KH]NNIIP]ZM KHHKX K]NKIZMR KTUV ]N\INNSYX KM IR ]aKMR KY KPKZSM IZ ]XX HKN\IPNKN e

�Ux~ WSXXM ĤM IHKN\IPQM I]vOKNMS IPWSMRS PµY ONS PKNNQ ]̂N [OPX KNN]NS _SX ]HvOKNMS IP]PQ ]PNWKHR ]aK]X HK]Q ^

Y KKP\INM KQ IPMR KWKY NSM K eV NMR K]\\XS L]MS IPQ K]QXS PK]\\HI]LR KN [�Ux L]PPIM KPNOHK]XX vOKNMS IPNWSXXY K

]PNWKHKQ WSMRS PMR KX ]NMZS aKY ONS PKNNQ ]̂NIZMR KTUV \INMS Pn e

� OKNMS IPN\KHM ]S PS PnM IMR K?�� 47 ??7 ;: IZ ]\\XS L]MS IPNMR HIOnRT KQ{ IPPKLM NR IOXQY KQS HKLM KQY K̂ h_]SXM I

NO\\IHM�T KQ{ IPPKLM ePKM IHY \̂R IPKM IT KQ{ IPPKLMz O\\IHM ]MÐcc hÐdd h���i e

� +*��-3�30-.*3. � ]_Kq� IR P� e�SXM NRS HK
x h_]SX q� IR P �� ��SXM NRS HK�̀f enIa
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* +·01,�,3*.,0-� � IMS LKNIZ ]P̂_IQSZS L]MS IPNM IMRS N]PPIOPLK_KPM WSXXY K\INM KQ IPu H]PM N enIa]PQMR KT KQ{ IPPKLM \IHM ]X eä IO

L]PHKLKS aK]PK_]SX WR KP]_IQSZS L]MS IPIH]P]PPIOPLK_KPM _KNN]nKS N\INM KQY ĤKnS NM KHS PnWSMRT KQ{ IPPKLM ]N

]PS PM KHKNM KQ \]HM ^Z IHMRS NTUV etMS NHKLI__KPQ KQMR ]M ÎOHKnS NM KH]NNIIP]ZM KHHKX K]NKIZMR KTUV ]N\INNSYX KM I

KPNOHK̂IOHKLKS aKMS _KX P̂IMS LKIZ ]P̂_IQSZS L]MS IPNIHIMR KH]PPIOPLK_KPM N e
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�Ux HKNKHaKNMR KHS nRM [WSMR IOM vO]XSZS L]MS IP [M IHKJ KLM ]P̂IH]XX ]\\XS L]MS IPNHKLKS aKQS PHKN\IPNKM IMRS N

]PPIOPLK_KPM ]PQM INKX KLM ]P̂]\\XS L]MS IP [S PWR IX KIHS P\]HM []N]Y ]NS NZ IHPKnIMS ]MS IP]PQ~ IH]W]HQ e
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lR K{ IPM H]LMS PnUZZS LKHS NMR KIPX ^S PQS aSQ O]X WR IL]P_]r K]W]HQ NIHLI__SMMR Ku IaKHP_KPMM IMR KKo\KPQSM OHK

IZ \OYXS LZ OPQ N eV LI__SM _KPMY ÎMR KHMR ]PMR K{ IPM H]LMS PnUZZS LKH [KSMR KHKo\XS LSM IHS _\XS KQ [S NS Pa]XSQ e
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G ]M KPM ]YX KSQ K]N [M H]Q KNKLHKM N [\HI\HS KM ]ĤIHLIPZSQ KPMS ]X LI__KHLS ]X IHZS P]PLS ]XS PZ IH_]MS IP [QS NLX INOHKIZ WRS LR

_]̂R ]H_MR K]\\XS L]PM [NR IOXQY KS PLX OQ KQS P]P]\\XS L]MS IPIPX ŴR KPNOLRS PZ IH_]MS IPS NPKLKNN]ĤM ILIPaK̂]P

OPQ KHNM ]PQS PnIZMR K\HI\INKQ \HIJ KLM elR KONK]PQQS NLX INOHKIZ NOLRQ ]M ]_]̂Y KHKNM HS LM KQ [\HIaSQ KQMR K]\\XS L]PM

S PLX OQ KNMR KZ IXX IWS PnX KnKPQ IPMR KZS HNM \]nKIZMR K\HIJ KLM P]HH]MS aK]PQ N\KLSZS KNMR K\]nKNIZMR K]\\XS L]MS IP

WRS LR ]HKM IY KHKNM HS LM KQ q
ÝlR KQ ]M ]LIPM ]S PKQS P\]nKN³� ÄÌ¿½¼ý¾À¿Ì´ IZMRS N]\\XS L]MS IPR ]aKY KKPNOY _SMM KQS PLIPZSQ KPLK]PQ LIPM ]S PM H]Q K

NKLHKM NIH\HI\HS KM ]ĤS PZ IH_]MS IP []PQ NOLRQ ]M ]NR ]XXY KONKQ IHQS NLX INKQ IPX ^Z IHKa]X O]MS IP\OH\INKN [\HIaSQ KQ

MR ]MSZMRS N]\\XS L]PM HKLKS aKN]P]W]HQ ]N]HKNOXM IZ IHS PLIPPKLMS IPWSMRMR KNOY _S NNS IPIZMRS N]\\XS L]MS IP [�Ux

NR ]XXR ]aKMR KHS nRMM IONKIHQS NLX INKMR KQ ]M ]R KHKS PM IMR KKoM KPM \HIaSQ KQS PMR K]W]HQ elRS NHKNM HS LMS IPQ IKNPIM

XS _SMMR Ku IaKHP_KPMm NHS nRMM IONKIHQS NLX INKQ ]M ]IYM ]S PKQ WSMR IOM HKNM HS LMS IPZ HI_]P̂NIOHLK [S PLX OQS PnMR K

]\\XS L]PM eÝ l I\HIM KLM NOLRQ ]M ] [K]LRXS PKIH\]H]nH]\R IPMR K\]nKNLIPM ]S PS PnNOLRQ ]M ]_ONMY KN\KLSZS L]XX ^SQ KPMSZS KQ ]PQ

_]Hr KQ WSMR ]X KnKPQ NS _SX ]HM IMR KZ IXX IWS Pnq
ÝlR KZ IXX IWS PnLIPM ]S PN\HI\HS KM ]ĤS PZ IH_]MS IPMR ]Mj P]_KIZ ]\\XS L]PMk HKvOKNM NPIMY KHKX K]NKQM I\KHNIPNIOM NSQ K

MR Ku IaKHP_KPM [KoLK\MZ IH\OH\INKNIZ HKaS KW]PQ Ka]X O]MS IP eÝ
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t PLIPQ OLMS PnMR K_KHSM HKaS KWKa]X O]MS IP [MR Ku IaKHP_KPM _]̂NKKrMR K]Q aS LKIZ vO]XSZS KQ PIPT KQ KH]X \KHNIPPKX
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